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GLASS 
STURDIEST 


container for milk 


Glass—strong and advantages, glass is cer- 
sturdy—easily with- tainly the ideal container 
stands the wear of or- for milk and other dairy 
dinary household products. Owens- 
handling, return- Illinois Glass Co., 
ing for many trips. . ¢ Dairy Container 
Considering al/the Division, Toledo,O. 


GLASS IS BEST. ‘a 


It’s CONVENIENT. Easy to handle—neck and 
head offer a firm grip—easy to re-seal. 


. It's ECONOMICAL. The many trips glass affords 
reduces initial cost. 


. It’s ODORLESS. The hard vitreous surface cannot 
absorb odors, or impart taste. 


. It’s CLEANEST. Thoroughly sterilized same as 
hospital bottles—tests prove glass cleanest. 


. Its HONEST. The wholesomeness, richness and 
quantity are quickly revealed to the customer. 


OWENS-ILLINOIS 


GLASS DAIRY CONTAINERS 


Copyrighted, 1989, by the Averican Dairy SCIENCE ASSOCIATION. 
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THE NEW YEAR 
Means 


A NEW PROGRAM FOR 


You 


Before taking your first step in a 
new program, investigate Dextrose 
and what it can do for your products. 
Whether it be ice cream, chocolate 
milk, dairy orange, or any other 
specialty—dairy products can be 
made better by the use of Dextrose. 


Dextrose is a natural sugar which 
is used in combination with cane 
or beet sugar. Dextrose improves 
flavor, consistency, and eating 
qualities of a great variety of food 


products. 


Cerelose is pure, highly refined 
Dextrose sugar. For further informa- 
tion and technical advice on the use 


of Dextrose in your products, write 


Corn Propucts Sates Company 
17 Battery Place, New York, N. Y. 


Looks tough . . . “acts” plenty tough 
. . . but steam is usually only a big bluff 
when it comes to bacteria. Here are the 
facts: steam as usually applied is seldom 
hot enough to kill bacteria. Accurate 
tests show that only one foot from the 
nozzle, steam drops more than 40° below 
the minimum temperature specified for 
sterilizing. 

There’s no bluffing with Diversol. Kills 
milk-spoiling bacteria quickly at any tem- 
perature. It is easy to use. Unlike ordi- 
nary dairy bactericides, Diversol will not 
corrode or damage equipment. Depend- 
able . . . keeps its strength. 


Write today for free Research Bulletin on 
the comparative efficiency of heat versus 
chlorine sterilization. 


THE DIVERSEY CORPORATION 
53 W. Jackson Bilvd., 
Chicago 


How hot is steam? Just place a thermometer at 
varying distances from the nozzle of a steam 
hose and see for yourself. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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K 
KIMBLE @ BRAND 


NEW FLOATING THERMOMETERS 


Kimble Floating Thermometers Nos. 660 and 663, illustrated 
here, are equipped with a ‘safety glass’’ feature—a tough, 
transparent COATING which greatly increases resis- 
tance to breakage if accidentally dropped or struck. This 
protective coating retains fragments of glass and mer- 
cury, avoiding contamination of milk. Immune to the 
action of hot milk, the safety coating does not affect the 
taste or qualities, and will not crack or turn yellow. 


These Thermometers, with No. 665 listed below, are also 
provided with orange-backed thermometer tubing 
to set off the mercury column in bold relief, there- 

by affording greater ease and accuracy of reading. 


SPECIFICATIONS AND PRICES 


3 No. 660— FLOATING CHURN THERMOMETERS with 
wee : transparent coating and orange-backed thermometer tub- 
\ Be. ing. Range 0° to 160°F., in 2° divisions. Accurate to within 

Each $.80 Dozen $8.00 6 Dozen $40.00 


No. 663 —- FLOATING PASTEURIZING THER- 
MOMETERS with transparent coating and orange- 
backed thermometer tubing. Range 0° to 220°F., in 
2° divisions. Accurate to within 1°F. Mercury-filled, 
shot-weighted. 
Each $.80 Dozen $8.00 Gross $80.00 
No. 665—FLOATING PASTEURIZING THER- 
MOMETERS (similar to No. 663) with orange- 
backed tubing but without transparent coating. 
Range 0° to 220°F., in 2° divisions. Accurate 
to within 1°. Mercury-filled, shot- weighted. 
Each $.68 Dozen $6.80 Gross $68.00 
Ask your jobber to supply Kimble & 
Brand RETESTED Floating Thermom- 
eters on your next order. 
COPYRIGHT 1940, KIMBLE GLASS CO. 


K 
The Visible Guarantee of Invisible Quality 
KIMBLE GLASS COMPANY ..-.- - VINELAND, N. J. 


NEW PHILADELPHIA++ DETROIT++ BOSTON 


Your advertisement is being read in every State and in 25 Foreign Countries 


| 
DAIRY GLASSWAR 
SS 
x 
3 
10, 
Bel : 
10} 
a | : 
| 
i 


JOURNAL OF DAIRY SCIENCE 


FOR THOROUGHLY WASHED CANS 
. . . Delivered Bone Dry! 


@ The CP Washmaster is engineered 
to erase all doubt about the cleanliness and 
dryness of cans returned to the farm. Em- 
bodying distinctive but thoroughly tested 
principles, this rugged, compact, thorough 
machine combines new economy, hourly ca- 
pacity, and minimum floor space require- 
ments. 


The movement of cans and covers through 
the Washmaster is positive, smooth and 
practically continuous (only one idle sta- 
tion). Yet there is no compromise with 
thoroughness. 


Pump solution washes give a most effective 


hydraulic scrubbing to all parts of the can 
and cover, both inside and out. The special 
CP atomizer sterile rinse, which follows the 
regular hot water pump rinsing, applies a 
dense vapor of sterile water at tremendous 
velocity that removes every trace of alkali 
and aids sterilization. A tremendous volume 
of hot air under blower pressure quickly 
brings every square inch of surface to bone- 
dryness. 


Built in five capacities: handling from 6 to 
14 cans (20 to 40 qt. std.—46 qt. by special 
adaptation) and covers per minute. Its 
compactness permits most efficient arrange- 
ment of receiving room. 


THE CREAMERY PACKAGE MFG. COMPANY 
1243 West Washington Boulevard, Chicago, Ill. 


Branches: Atlanta — Bosten — Buffalo — Chicage — Dallas — Denver —Kansas 
City — Leos Angeles — Minneapolis — New York — Omaha — Phila- 
deiphia — Portland, Oregon — Salt Lake City — San Francisco — 
Seattle — Toledo — Waterloo, lowa 


Creamery Package Mfg. Co. of Canada, Ltd. 
267 King St., West, Toronto, Ont., Canada 


The Creamery Package Mfg. Company, Lid. 


Avery House, Clerkenwell Green, London, 


E. C. 1, England 


Your advertisement is being read in every State and in 25 Foreign Countries 
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THE COOLER BUY 
FOR 1940... 


The Mejonnier 
Junior Cooler 


The Mojonnier ‘unior Cooler has, 
heretofore, been furnished with the 
stainless steel cooling plates mounted 
rigid in the cooler housing. 


Because of the wide-spread demand 
for this medium capacity Compact 
Cooler, it has been designed for 
swivel type sections with the same 
construction as used on the Senior 
line of Mojonnier Stainless Steel 
Compact Coolers. 


The new swivel type Junior Cooler 
is even more compact than the cooler 
with rigid cooling plates. 

The Junior line of coolers range in 
capacity from 300 to 7,200 pounds 
per hour. 

Write today for illustrated Bulletin 
No. 89 for complete details on cool- 
ing equipment to meet your specific 
need. 


MOJONNIER BROS. CO. 


4601 W. OHIO ST. CHICAGO. 


MARSCHALL 


RENNET and COLOR 


for cheese manufacture 


are uniformly strong and pure, hence 
always dependable. Up-to-date meth- 
ods and exact control of production 
insure the quality of Marschall’s. 


Liberal samples of Marschall 

preparations for class work or 

experiment may be had for the 
asking. 


Marschall Dairy Laboratory 


MADISON WISCONSIN 


U.S.A. 


BACTERIOLOGICAL METHODS 
FOR THE ANALYSIS OF 
DAIRY PRODUCTS 


A 10-page reprint (with cover) from the 
October, 1935, Journal of Dairy Science. 
Prepared by Subcommittee on Bacteriologi- 
eal Methods for the Analysis of Condensed 
and Evaporated Milk and Committee on Bac- 
teriological Methods for the Analysis of Milk 
and Dairy Products. 


and 


METHODS OF ANALYZING 
DAIRY PRODUCTS 
Second Edition 
Consisting of 29 pages (also with cover) 


reprinted from the Journal of Dairy Science, 
May, 1933. Originally sold for 50 cents. 


Both of these are now being offered at 40 
cents, for the combined butter and ice cream 
report and the concentrated milk report. 


Many schools are using these reports in their 
class work. They are up-to-date and will be 
found most useful for students. 


These may be ordered throug: the Secre- 


tary’s Office. Address—R. B. iitoltz, Ohio 
State University, Columbus, Ohio. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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EPLACE MANUAL LACK OF UNIFORMITY 


with the 


AUTOMATIC ACCURACY OF THE 


DAANUAL control of a pasteurizer requires several operations and much time and attention. 
M’*.... and temperatures of the heating water must be watched and kept within pre- 
determined limits while the milk is brought to pasteurizing temperature. Heating must be 
stopped instantly when pas- 


teurizing temperature has 
been reached. There must 
be no over-heating, no 
temperature drop during 
holding periods. 


Let the Sentinel Control do 
it — a control especially 
built for and available only 
on Cherry-Burrell CC and 
Spray-E Pasteurizers. Sen- 
tinel Control insures that 


deep cream line, rich body 
color and delicious flavor 
which sells more milk. And 
a Sentinel Control releases 
the operator for other 
duties. Write for Bulletin 
No. G-349 and see how it's 


done! 


GHERRY- BURRELL CORPORATION 


ag 427 W. RANDOLPH STREET 
CHICAGO 


Your advertisement is being read in every State and in 25 Foreign Countries 
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CORRELATION BETWEEN GRADES ON SCORES AND GRADES ON 
CRITICISMS IN THE JUDGING OF DAIRY PRODUCTS 
WILLIAM WHITE, P. A. DOWNS, M. J. MACK, E. L. FOUTS 
AND G. M. TROUT, Cu. 

Committee on Judging of Dairy Products, A.D.S.A, 


The judge of dairy products is required not only to place numerical scores 
on the products being judged, but also to criticize them as well. Consider- 
able proficiency is often manifest by judges in placing a numerical value or 
score on a product. On the other hand, the specific reason for giving the 
sample a certain numerical value is frequently not so readily forthcoming. 
The various flavors, textures, and so on, which go to make up the general 
quality of the sample may be rather difficult to identify and to describe as 
compared to the placing of a numerical value, representing a degree of 
quality, upon the sample. 

Apparently in the judging of any dairy product such as butter, cheese, 
milk and ice cream, a judge must have separate abilities; first, the ability to 
recognize quality in a product and to place a numerical value on the product 
commensurate with it, and second, the ability to identify and describe the 
items which make up that quality. This paper presents data showing cor- 
relations between those abilities as noted in the grades of student judges. 

These data were secured from the 1938 National Dairy Products Judging 
Contest in which twenty-three college teams of three men each competed in 
the judging of butter, cheese, milk, and ice cream. In this contest, 69 con- 
testants scored and criticized seven samples each of the above products. 
Grades were thus available on 483 contestant-sample judgments per 
product. 


GRADING OF CONTESTANTS 


In dairy products judging the contestant’s grade is a negative grade, 
being in part the difference between the official score and the contestant’s 
score, and in part, the grade, not exceeding one point per score card item, 
based upon the contestant’s ability to describe the quality as indicated and 


Received for publication May 27, 1939. 

Credit is due Dr. W. D. Baten, Mathematics Department, Michigan State College, for 
guidance in the statistical treatment of the data of this study, and to Dr. G. P. Deyoe, 
Department of Education, Michigan State College, for a critical reading of the manu- 
script and for suggestions pertaining to possible predictions of the study. 
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described by the official judge. Obviously, the contestant with the lower 
grade has the higher rank in judging ability, inasmuch as his judgment is 
closer to the official judgment. The compilation of a contestant-sample 
grade, for example, in the judging of cheese, may be illustrated as shown in 
table 1. 

TABLE 1 


The method by which a contestant grade is compiled 


Score Grade | Criticism Grade 
Item on on 
Contestant Official score | Contestant Official criticism 
Flavor 39 37 2.0 acid . bitter 1.0 
Body and 
texture 28 27 1.0 mealy mealy 0.0 
Finish } 15 15 0.0 ete 0.0 
Color ....... 10 10 0.0 0.0 
| 10 


Total 3.0 


Grade on sample, 3.0 + 1.0 = 4.0 


The sum of the contestant grades on the seven samples represents his 
grade for that product. Naturally in this method of grading much depends 
upon the correctness of the official scoring of the product. To this end an 
official judge assisted by two coach judges does the judging for a specific 
product. In the 1938 contest the official judges were: butter, L. S. Edwards, 
assisted by coach judges E. O. Herreid and S. T. Coulter; cheese, H. L. Wil- 
son, assisted by L. C. Thomsen and K. R. Renner; milk, C. J. Babeock, as- 
sisted by I. A. Gould and F. J. Doan; and ice cream, A. C. Dahlberg, 
assisted by W. H. Martin and N. E. Fabricius. 


DISTRIBUTION OF CONTESTANT GRADES 


The percentage distribution of the contestants according to total grades 
in the judging of butter, cheese, milk and ice cream are given in table 2. 
Here it will be noted that the mean grade was lowest in butter judging, being 
14.63 + 0.33; was slightly higher in cheese and in milk judging, 17.55 + 0.52 
and 16.97 + 0.48 respectively ; and was 26.90 + 0.51 in ice cream judging, 
nearly twice that for butter. 

These variations in mean values, particularly a low value in butter and a 
high value in ice cream, would seem to indicate that butter scoring was 
more nearly standardized throughout the country than ice cream scoring, 
or that fewer items were cut in the scoring of butter than in the scoring of 
ice cream, or both. 

Concerning the items cut, the official scores show that 7, 12, 11, and 13 
items were cut and criticized in the scoring of seven samples each of butter, 
cheese, milk and ice cream respectively. Hence ice cream scoring seems not 
only to be less standardized, but includes slightly more items cut and criti- 
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TABLE 2 


Percentage distribution of contestants, according to grades, in the judging of seven 
samples each of four dairy products, Students’ National Dairy 
Products Judging Contest, 1938 


Percentage distribution of contestants judging 
Class interval of grade 


Butter Cheese Milk | Ice cream 
Per cent Per cent Per cent | Per cent 
4.1-— 6.0 1.43 
6.1-— 8.0 4.30 1.43 4.30 
8.1-—10.0 2.87 4.30 1.43 
10.1 — 12.0 25.83 14.34 11.48 
12.1 14.0 20.09 12.92 12.92 
14.1 — 16.0 15.79 7.18 11.48 
16.1 —18.0 12.48 15.79 18.22 1.43 
18.1 — 20.0 .... 8.61 18.21 11.48 13.92 
20.1 — 22.0 ...... 5.74 4.30 18.66 7.18 
22.1 — 24.0 ..... 1.43 7.18 2.87 8.61 
24.1 — 26.0 7.18 2.87 17.22 
26.1- 28.0 ..... 2.87 2.87 14.35 
28.1 — 30.0 2.87 15.79 
30.1 -—32.0 1.43 8.60 
32.1 — 34.0 : 1.43 | 2.87 
34.1 — 36.0 2.87 
36.1 — 38.0 4.30 
38.1 — 40.0 | 1.43 
40.1 — 42.0 | 1.43 
42.1 -—44.0 1.43 
No. of contestants 69 69 69 
Mean grade* for 7 samples 14.63 +0.33t 17.55 + 0.52 16.97 + 0.48 26. 904 ot o. 51 
Mean grade per sample 2.09 2.51 2.42 3. 84 
Mean grade per score 
eard itemtt 0.52 0.83 1.21 1.28 


* These were obtained from ungrouped data. 
+ Mean grade for butter for 68 contestants only. 
tt Package in butter, finish in cheese, and sediment in milk not subject to criticism in 
the students’ contest; the above calculations based upon a total of 28 items for seven sam- 
ples each of butter and of cheese, upon a total of 14 items for milk, and upon 21 items for 
ice cream. 


eized, which inereases the possibility of a higher contestant grade in that 
product. 

The data in table 2 are arranged to show the distribution of contestants 
according to grades per product, and the averages per sample and per score 
card item. On a per item basis higher grades, which represent lower judg- 
ing ability, were noted in the judging of milk and of ice cream than of butter 
and cheese. However, it must be borne in mind that a higher percentage of 
the items on the butter score card than on the cheese, milk, and ice cream 
score cards are never cut in the scoring of that product. On the other hand, 
these items are subject to cuts and have therefore been included in the aver- 
ages. This accounts in large part for the low per item grade in butter 
judging. 
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STANDARDIZATION OF BUTTER JUDGING IN RESPECT TO JUDGING OF BODY 


Despite the assumed standardization of butter judging throughout the 
country, the number of contestants who persisted in cutting the body of 
butter, a phase of butter judging about which the modern butter judge is 
extremely lenient, was surprisingly high. Only one sample of butter, num- 
ber 6, was cut in body by the official judges in the 1938 contest. Yet, just 
a single contestant of the 69 contestants cut the body of this sample only. 
Seventeen of the 69 contestants or 24.6 per cent, scored all the samples of 
butter perfect in body; 13 cut the body of only one of the seven samples, but 
not necessarily the same sample; 18 cut the body of two samples; 11 cut the 
body of three samples ; 4 cut the body of four samples; and 6 cut the body of 
five samples. Likewise interesting are the total numbers of contestants 
eutting the body of specific samples of butter. These, with the official scor- 
ing, in part, are shown in table 3. 


TABLE 3 


The number of contestants cutting the body of specific samples of butter 


Number out of 69 


contestants who cut Body of butter cut by 


Sample | ‘the body of the Official total score official judges, with 
. 
various samples of of butter samples criticism 
butter 
1 14 88 - 
2 38 93 - 
eka 10 91 - 
17 92 
23 88 - 
ae 15 89.5 +, crumbly 
7 90 - 


‘ 


Sample 6 was criticized by the official judges as being ‘‘crumbly.’’ Pos- 
sibly this condition was not so noticeable when the sample warmed during 
the four hours of scoring, as indicated by the relatively few who criticized 
the body of this sample. Consequently, the group of contestants scoring 
butter last may have considered the crumbly condition, if noted at all, as not 
sufficiently serious to merit a cut. 

Thirty-eight of the 67 contestants, or 55 per cent, criticized the body of 
sample 2, which was a 93 score butter having a smooth waxy body and which 
was not criticized officially in any respect. 

This discussion of the student scoring of the body of butter is included 
merely to point out that that which was thought to be so standardized may 
not be so standardized after all. Many data of a similar nature may be pre- 
sented on other items of the same and of other products but are without the 
scope of this paper. 


ABILITY TO SCORE VERSUS ABILITY TO CRITICIZE DAIRY PRODUCTS 


Many coaches believe that if a student can score a product with a high 
degree of proficiency he can also describe the product with considerable 
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accuracy. Likewise, many contestants who have scored the products very 
close to the official score have been embarrassed to learn that their total 
grade was much higher than anticipated, due to the added grades on criti- 
cisms. To ascertain what relationship existed between ability of student 
judges to score and their ability to criticize the various dairy products the 
data were subjected to detailed study. 

In grouping the contestants according to their proficiencies, either in 
scoring or in criticizing, their grades were grouped, first, according to grade 
on score and, second, according to grade on criticism. Lack of or presence 
of ability in scoring or in criticizing was assumed when the grade was above 
or below a certain standard which was determined by inspection of the 
ungrouped data. 

When the contestants were thus grouped according to their abilities to 
score or to criticize the product, their supplementary grades on criticisms or 
scores, whichever the case may have been, were summarized. These group- 
ings and mean grades are presented in tables 4 and 6. A study of the data 
of table 4 shows that, regardless of the product, the contestant showing 


TABLE 4 


Student grades on criticizing seven samples each of butter, cheese, milk and ice cream as 
indicated by their proficiencies in scoring the samples 


Mean grade on ‘‘criticism’’ when grade on ‘‘score’’ was 


* 
No. of Mean grade Mean grade 
students on ‘*seore’’ on ‘‘ criticism’? 
Butter ...... 34 5.48 + 0.22 6.20 + 0.28 
Cheese 29 7.36 + 0.37 5.10 + 0.29 
Milk ....... 17 7.89 + 0.40 3.13 + 0.25 
Tee cream 33 17.22 + 0.44 5.59 + 0.31 
Above 10.0** 
; 35 10.43 + 0.79 6.77 + 0.27 
CHECSC oeccccceecsoneeeee« 40 14.53 + 0.47 6.72 + 0.24 
Soe 52 14.46 + 0.43 4.56 + 0.23 
CS.) 36 24.27 + 0.44 6.37 + 0.23 


* Below and above 7.0 in the case of butter. 
** Below and above 20.0 in the case of ice cream. 


superiority in scoring exhibited little superiority over the poorer scorers in 
criticizing the samples. The difference between the grades on criticism of 
the two groups, except in cheese judging, was not statistically significant, as 
shown in table 5. 

A study of the data of table 6 on the other hand shows that a contestant 
exhibiting ability to criticize the sample, also usually has ability to score the 
sample with considerable proficiency. These observations are particularly 
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TABLE 5 


Significance of differences in mean grades on criticisms of the low- versus the high-scoring 


group of contestants 


| Mean grades on criticism of 


t value for 


Product Difference difference 
. in grades statistical 
| Low group High group significance 
Butter 6.20+0.28 | 6.77+0.27 0.57 1.50* 
Cheese 5.10+0.29 | 6.724024 | 1.62 4.254 
Milk 3.134025 | 4,56+0.23 | 1.43 1.83* 
Iee cream | 6374023 | 0.78 


1 Table III, Mathematical Statistics, W. D. Baten, 
* Not significant. 

+ Highly significant. 
tt Border line case. 


TABLE 6 


2.02+t 


John Wiley and Sons, N. Y. 


Student grades on scoring seven samples each of butter, cheese, mill: and ice cream as 


indicated by their proficiencies in criticizing the samples 


was 


Mean grade on ‘‘secore’’ when grade on ‘‘ criticism’ 
* 
No. of Mean grade Mean grade 
students on ‘‘eriticism’’ | on ‘‘secore’’ 
Butter 16 4.28 + 0.21 5.93 + 0.51 
Cheese 26 4.25 + 0.16 8.53 + 0.56 
Milk 25 2.51+0.11 11.31 + 0.73 
Ice cream 27 4.23 + 0.05 | 19.40 + 0.03 
Above 5.0* 
BID” sicsccicinsiebiabuas 53 7.16 + 0.16 8.80 + 0.58 
Cheese ..... 43 7.13 +0.17 13.31 + 0.64 
Milk 44 5.17 + 0.19 13.59 + 0.60 
Tee 42 7.14+0.15 21.85 + 0.83 


* Below and above 3.5 in the case of milk. 


TABLE 7 


Significance of differences in mean grades on scores of the low- versus the high-criticizing 


group of contestants 


Mean grades on scores of 


t value for 


Difference difference ; 
Product L : in grades statistical 
ow group High group significance! 
5.93 + 0.51 8.80 + 0.58 2.87 2.33* 
Cheese 8.53 + 0.56 13.31 + 0.64 4.78 5.15 
Milk Si 11.31 + 0.73 13.59 + 0.60 2.28 2.37* 
a 19.40 + 0.03 21.85 + 0.83 2.45 2.35* 


1 Table III, Mathematical Statistics, W. D. Baten, John Wiley and Son, N. Y. 
* Significant. 
+ Highly significant. 
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interesting in view of the commonly accepted idea that a student who exhibits 
scoring ability can be relied upon to criticize the sample with accuracy. 
Rather the reverse seems to be true. According to these data, the student 
superior in criticizing the samples is likely to be superior also in scoring the 
samples. The differences between the mean grades on the scores of the 
superior and of the inferior groups in criticizing ability were statistically 
significant, regardless of the product, as shown in table 7. These observa- 
tions would seem to be of special importance from the pedagogical standpoint 
in the training of student judges. 


CORRELATION BETWEEN ALL CONTESTANTS’ GRADES ON SCORES AND THEIR GRADES 
ON CRITICISMS 


In view of the previously shown lack of or lesser ability of a contestant to 
describe a sample, although he may have scored it with proficiency, it seemed 
desirable to determine the coefficients of correlation between the grades on 
scores and the grades on criticisms for all the contestants as a single group. 
Accordingly, this was done on the pairs of grades per contestant per product. 
The correlation coefficients and their statistical significances are included in 
table 8. 

TABLE 8 


Coefficients of correlation between grades on scores and grades on criticisms in the judging 
of dairy products 


Number of pairs Coefficients of 
yroup of observations correlations! 
Individuals Butter 68 0.3064* 
Cheese 69 0.8214t 
Milk 69 0.3193t 
Iee cream 69 0.4456t 
All products 275 0.2354t 
Teams Butter 23 0.8726t 
Cheese 23 0.6676t 
Milk 23 0.2641 (Not sign.) 
Tee cream 23 0.4615* 
All products 92 0.1981 (Not sign.) 


1 Fisher’s table VA. 
* Significant at the 5 per cent level. 
t Significant at the 1 per cent level. 


Less correlation between contestant grades on scores and on criticisms 
was found in butter judging than in any other product. This was followed 
very closely by milk, then by ice cream. The greatest coefficient 0.8214, 
between contestant grades on scores and on criticisms was noted in cheese 
judging. This high coefficient between cheese grades and low coefficients 
between butter, milk, and ice cream grades, may be explained, in part, by the 
fact that the presence of or lack of quality in cheese may often be noted by 
the eye, and that which may be seen may be described more accurately, and, 
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in part, by the fact that samples identical to the three preliminary or key 
samples were included in the group of seven samples which were judged in 
the 1938 contest. Undoubtedly several students recognized one or more of 
these three samples and thus scored them as the official judges had scored 
them. 

The lowest coefficient between individual grades on scores and grades on 
criticisms, 0.2354, was found when the correlation was calculated between 
the grades of all the products as a whole. The correlation between the indi- 
vidual grades on scores and grades on criticisms of butter was significant at 
the 5 per cent level, whereas those on milk, cheese, and ice cream were highly 
significant, as shown in table 8. Most of the coefficients of correlation shown 
in table 8 are statistically significant ; i.e., the chances are no more than 5 out 
of 100 that the relationships could have occurred from fluctuations in 
sampling. 

However, it is important to interpret these coefficients from the stand- 
point of their value for predictive purposes. Using the highest coefficient of 
correlation, 0.8726, as a basis for predicting* the grade of a team on one 
trait from the grade on the other trait, it would be possible to make the pre- 
diction with an accuracy which would be slightly over 50 per cent better than 
a guess. Taking the lowest correlation which is statistically significant, 
0.2354, based on grades for all products for individuals, the prediction would 
be only about 3 per cent better than a sheer guess. The other coefficients, if 
used in a similar manner would provide predictions with degrees of effective- 
ness between these extremes. These may be computed by using the formula 
of \/1-r* and the resultant figure subtracted from 1.00. For example, a 
correlation coefficient of 0.30, such as was found between the grades of indi- 
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Fie. 1. Lines of regression of team grades on scores and on criticisms in the judging 
of butter. 


* Statistics in Psychology and Education, Garrett, H. E., Longmans, Green & Co., 
New York City. p. 345. 
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Fig. 2. Lines of regression of team grades on scores and on criticisms in the judging 
of cheese. 
viduals in butter judging, would provide a prediction which would be about 
5 per cent better than a guess. 

It is doubtful, therefore, if anyone would wish to hazard a prediction 
based on any of the coefficients, with the possible exception of the high- 
est. Such comparisons as these give further indication that the traits or 
abilities in question are not closely similar. 


CORRELATION BETWEEN TEAM GRADES ON SCORES AND THEIR GRADES ON 
CRITICISMS 


The correlation coefficients between team grades on scores and team 
grades on criticisms are also included in table 8. The observed correlations 
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Fig. 3. Lines of regression of team grades on scores and on criticisms in the judging 
of milk. 
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between team grades on scores and on criticisms in butter and cheese judging 
were highly significant, that on ice cream was significant, whereas those on 
milk judging and on all products were not statistically significant. 

The correlation coefficient between the grades on scores and on criticisms 
of individuals judging butter was 0.3064, which was significant at the 5 per 
cent level, whereas that of the team in the same respect was 0.8726, which 
was highly significant. Apparently the groups of individuals comprising the 
teams were able to score and to criticize the samples with high correlation 
between the grades on scores and the grades on criticisms, but individually 
showed so much variation that less significance could be attributed to the 
coefficient observed. 
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Fie. 4. Lines of regression of team grades on scores and on criticisms in the judging 
of ice cream. 


The coefficient between grades of scores and grades of criticisms of the 
teams in cheese judging, like that of the individuals, was highly significant. 
In ice cream and milk judging, especially milk, less significance could be 
attributed to the coefficients of the team grades than that of the individuals 
asa group. These observations would seem to indicate that the standard of 
judging for some products are fairly well fixed in the minds of the coaches 
while those of other products are not so well established, assuming in the 
coaching that equal emphasis and time had been allotted to each product. 
On the other hand, it is not unlikely that the flavors current to some products, 
milk and ice cream for example, may be more difficult to identify than those 
for butter and cheese. Hence, lower coefficients are observed between score 
and eriticism grades in those products. Apparently, these lower correlations 
between team grades on scores and on criticisms of milk and of ice cream 
were more than sufficient to counterbalance the higher correlations between 
the pairs of grades in butter and in cheese judging, thus resulting in a non- 
significant coefficient of 0.1981 between the grades in all products. 


| 


THE JUDGING OF DAIRY PRODUCTS 11 


“The team grades on scores and on criticisms in butter, cheese, milk, ice 
cream and all products judging, showing lines of regression, are presented 
graphically in figures 1, 2, 3, 4, and 5 respectively. In all cases the lines 
seem to fit the data very well as can be seen by examining the figures. Like- 
wise, the standard errors of estimate were calculated from the data of 
figures 1 and 2. These standard errors were found to be quite small, and 
thus were not included in the figures. 
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Fig. 5. Lines of regression of team grades on scores and on criticisms in the judging 
of butter, cheese, milk and ice cream. 


SUMMARY 


Grades on scores and on criticisms of 483 contestant-sample judgments 
each of butter, cheese, milk and ice cream were studied to ascertain the cor- 
relation between scoring ability and criticizing ability. . 

The mean total grades on butter, cheese, milk, and ice cream were 14.63 + 
0.33, 17.55 + 0.52, 16.97 + 0.48, and 26.90 + 0.51 respectively. 

Except in cheese judging, the differences in the mean individual grades 
on criticisms between the groups showing good and showing poor scoring 
ability were not statistically significant. In cheese judging these differences 
were highly significant. 

The differences in the mean individual grades on scores between the 
groups showing good and showing poor criticizing ability in judging butter, 
cheese, milk and ice cream were all statistically significant; those in cheese 
judging being highly significant. 

The differences observed indicate that the judge who can score reliably 
may not be able to criticize accurately, but that the judge who can criticize 
the samples fairly accurately may be able to score reliably as well. 

Correlation coefficients between all contestant grades on scores and their 
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grades on criticisms in judging butter, cheese, milk, ice cream, and all prod- 
ucts were 0.3064, 0.8214, 0.3193, 0.4456, and 0.2354 respectively ; all of which 
were statistically significant. 

Correlation coefficients between team grades on scores and their grades on 
criticisms in judging butter, cheese, milk, ice cream, and all products were 
0.8726, 0.6676, 0.2641, 0.4615, and 0.1981 respectively, the two former being 
highly significant. The coefficients between team grades on scores and on 
criticisms of milk and all products were not significant, whereas that of ice 
cream was significant. 

The coefficients of correlation used as a means of predicting the grade on 
one trait from the grade on another trait gives further indication that the 
abilities to score and to criticize are not closely similar. 

Lines of regression of team grades on scores and on criticisms for butter, 
cheese, milk and ice cream seem to fit the data very well. 
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MINERAL COMPOSITION OF COLOSTRAL MILK’ 
0. F. GARRETT? anp O. R. OVERMAN 


Illinois Agricultural Experiment Station, Urbana, Illinois 


The unique importance of colostrum in the diet of the new-born calf has 
made a study of its composition of especial interest to several investigators. 
Further interest has been stimulated by the usual legal definition of market 
milk which prevents the sale of milk within 5 days after parturition. It has 
long been known that colostrum is high in total solids, extremely high in total 
protein and contains somewhat more total ash, fat, and chlorine and some- 
what less lactose than normal milk. It has also been known for some time 
that the great increase in total protein is due primarily to an increase in 
lactoglobulin. The work of Crowther and Raistrick (1), Wells and Osborne 
(2) and Woodman and Hammond (3) is of especial interest in this con- 
nection. 

Overman and Sanmann (4), in 1926 summarized the results on the com- 


TABLE 1 


Summarized results obtained by 25 investigators on cows’ colostrum 


Total Total Specific 
solids Ash Fat | protein Lactose avy 
To % % % % 
First Milking 
No. of Analyses 66 58 73 54 53 59 
Maximum 38.40 2.31 9.55 27.35 4.62 1.0830 
Minimum .. . 13.72 0.68 0.15 | 4.80 0.00 1.0318 
Average .. a 24.55 1.33 3.89 | 16.76 2.50 1.0604 
Second Milking 
No. of Analyses 45 40 | 44. | 42 16 38 
| 31.11 1.37 9.00 | 1947 | 4.70 1.0701 
Minimum ...................... 11.83 0.60 0.50 5.01 2.37 1.0299 
18.00 | 097 | 3.84 9.33 3.52 | 1.0437 
Third Milking 
No. of Analyses ......... 17 16 15 17 12 13 
Maximum ............... 27.62 1.25 5.18 17.90 4.44 1.0710 
aan: .................... 12.89 0.67 0.56 | 4.85 2.7 1.0301 
Average ........ ne ~ | 16.75 0.96 3.11 | 7.06 3.85 1.0376 
Fourth Milking 
No. of Analyses 13 9 11 12 9 9 
Maximum = 26.11 1.24 6.06 6.52 4.80 1.0625 
12.93 0.77 1.70 | 4.27 3.62 1.0300 
Average ... eas 15.21 | 0.88 3.82 | 6.16 4.23 | 1.0372 


Received for publication May 31, 1939. 

1 The data used in this paper are taken from a thesis presented to the faculty of the 
graduate school of the University of Illinois by O. F. Garrett in partial fulfillment of the 
requirements for the Degree of Doctor of Philosophy. 

2 Present address, New Jersey Agricultural Experiment Station, New Brunswick, 
New Jersey. 
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position of colostrum as obtained by 25 different investigators. A part of 


the data presented in table 1 of their article is shown here in table 1. 


Eugling (5) in 1875 seems to have been the first to report analytical data 


showing the ash content of colostrum during its change to normal milk. The 
more recent work of Engel and Schlag (6), in 1924, and Overman and San- 
mann (4), in 1926, is more comprehensive, however, and a summary of their 


data dealing with ash content is presented in table 2. 


Changes in ash content of colostrum 


(Data from Engel and Schlag (6) and Overman and Sanmann (4)) 


Overman and Sanmann 


Time after Ayrshire 
parturition Schlag 14th 15th 
lactation lactation 
Left Right Left Right 
half half half half 
At once 1.01 1.02 1.06 0.82 0.76 
3 hours 
ge * 0.91 1.02 1.02 0.92 0.76 
a. * 0.89 1.01 0.92 0.94 0.90 
a 1.01 0.87 0.91 0.90 
sm 0.86 0.91 0.84 0.90 0.94 
30 < 0.83 0.91 0.82 0.85 0.94 
= 0.84 0.85 0.79 0.77 0.79 
5 = 0.85 0.77 0.78 0.79 
48 ‘s 0.83 0.81 0.77 0.85 0.88 
0.81 0.78 0.79 0.88 
60 * 0.83 0.80 0.78 0.77 
66 0.83 0.80 0.76 0.77 
» 0.84 0.81 0.78 0.76 0.73 
0.81 0.77 0.75 0.73 
aw 0.80 0.78 0.76 0.76 
oo * 0.80 0.78 0.74 0.76 
190 0.85 
144 ‘* 0.76 0.76 0.73 0.72 
150 
156 
an ence 0.84 0.78 0.76 0.78 0.71 


The data of Overman and Sanmann is of especial interest with reference 
to the data presented in this paper which were also obtained on colostrum 
from a Holstein and an Ayrshire. The Ayrshire used by Overman and San- 
mann, however, was quite an old cow while the one used in these studies was 
a first-calf heifer. 


TABLE 2 
é 

7 
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Engel and Schlag (6) reported that the percentage of P,O;, CaO, MgO 
and NaCl vary somewhat during the colostral period. Hollen (7) found 
that the ash of colostrum differed considerably from that of normal milk. 
His data indicated that calcium and potassium had increased and the sodium 
decreased by the sixth day while the phosphorus had not reached a normal 
level. 

In the study reported in this paper the milks from a purebred Holstein 
and a purebred Ayrshire were used. Both animals were first-calf heifers. 
In collecting the colostrum samples all the milk from two quarters on the 
same side of the udder was taken. After thoroughly mixing, the milk was 
analyzed for total solids, total ash, total protein, fat, lactose and chlorides 
and samples were taken for the mineral element analysis. The latter were 
dried in large porcelain crucibles and slowly ashed in an electric furnace at 
a temperature which never exceeded 650° C. Recovery tests of added min- 
eral elements indicated that very little or no loss of elements oceurred during 
the ashing process. 

The gross composition of the milks of the two cows are presented in table 


TABLE 3 
Gross composition of colostrum 
Time after Specific Total Ash Pestein Fat Riedie 
calving gravity solids 


percent | percent | percent | percent | per cent 


Holstein 
At parturition... | 1.0537 27.42 | 1.37 13.97 8.45 3.63 
BOUTS | 1.0845 27.47 1.07 9.34 13.02 4.04 
12 | 10816 | 15.68 0.89 4.77 5.68 4.29 
eae 14.56 0.87 4.25 5.26 4.18 
24 «6 hactiicaesbaid 1.0297 | 13.98 | 0.87 3.99 4.88 4.24 
| 1.0304 | 13.41 0.87 4.09 3.88 4.57 
0.86 3.85 4.08 4.75 
OE 13.52 | 0.85 3.57 4.25 4.85 
. | 1,02897 | 13.35 0.86 3.66 4.14 4.69 
60 | 10801 | 1422 | 0,84 3.70 5.02 4.66 
68 1.0298 14.17 0.84 3.79 5.19 4.35 
ns i 13.82 0.85 3.86 4.68 4.43 
84 * : 1.0317 | 14.70 0.81 3.58 6.79 3.52 
VL dAYS | 1,0302 12.7 0.75 2.92 4.33 4.78 
Ayrshire 

At parturition. ............. 1.0594 25.38 1.16 14.70 | 5.40 4.12 
6 hours | 1.0457 21.15 1.03 11.36 | 4.85 3.91 
1.0389 20.32 0.91 7.00 8.46 3.95 
res 1.0342 14.84 | 0.83 444 | 4,90 4.67 
1.0343 13.70 | 0.79 | 4.43 

soue | 10346 11.65 0.87 4.09 2.31 4.38 
“a . 1.0345 13.81 | 0.91 4.17 | 3.92 4.81 
48 «6 . | 1.0322 12.22 | 0.86 4.06 | 3.14 4.16 
56 .| 1.0332 12.52 | 0.82 3.73 3.23 4.74 
64 | 1.0821 12.98 | 0.82 3.83 | 4.25 4.08 
7 | 1.0324 12.87 | 0.85 3.86 | 4.00 4.16 
10 days coe 1,036 13.56 | 0.75 3.17 | 3.73 5.91 


| 
| 
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3. The lactose was obtained by difference (Total solids—(Ash + Protein + 
Fat) ). 

At parturition the specific gravity, total solids, total ash, total protein 
and fat are high. These initial values are followed by a fairly steady decline 
during the colostral period. It is interesting to note the high fat content 
in the milks of the two cows respectively at 6 and 12 hours after parturition. 
The lactose content of these milks is correspondingly low but shows a fairly 
steady increase as the other milk components decrease. 

The percentages of calcium, magnesium, potassium, sodium, phosphorus 
and chlorine are shown in table 4. Calcium was determined by permangano- 
metric titration of the precipitated oxalate, magnesium by thiosulfate titra- 
tion after precipitation with 8-hydroxyquinoline and bromination of the 
precipitate, potassium by permanganometric titration of the precipitated 
potassium sodéum cobaltinitrite, sodium by uranyl] zine acetate precipitation 
after removal of orthophosphate with solid zine carbonate, phosphorus by 
alkali titration of the precipitated ammonium phosphomolybdate and chlo- 
rine by a modified Volhard titration. 


TABLE 4 
Mineral composition of colostrum 
—— | Caleium | Magnesium | Potassium! Sodium | Phosphorus | Chlorine 
| per cent | per cent | per cent | per cent | per cent per cent 
Holstein 

At parturition. ..... 0.256 0.037 0.137 | 0.074 0.235 0.118 

6 hours . 0.196 0.027 0.128 0.061 0.178 0.118 
mm ; 0.154 0.014 0.132 | 0.051 | 0.146 0.101 
.| 0.153 0.012 0.139 =| 0.048 0.143 0.098 
ee eis = 0.150 0.013 0.145 0.050 | 0.137 0.102 
aa 0.151 0.012 0.158 0.050 0.134 0.101 
 ——— | 0.150 0.012 0.154 0.048 | 0.131 0.103 
je ww. | 0.148 0.013 0.136 | 0.049 | 0.127 0.098 
io 0.154 0.013 0.152 | 0.054 | 0.125 0.103 
ae 0.175 0.014 0.170 | 0.074 | 0.135 0.105 
ion 0.153 0.012 0.151 | 0.052 | 0.125 0.103 
stant 0.176 0.013 0.146 0.065 | 0.176 0.099 
0.167 0.012 0.174 0.053 | 0.131 0.099 
dave 0.130 0.011 0.153 | 0.036 | 0.113 

Ayshire 

At parturition .... 0.206 0.0384 | 0.125 0.079 0.192 0.122 

6 hours 0.154 0.012 0.152 0.050 | 0.123 0.117 
0.142 0.019 0.140 0.072 0.142 | 0.121 
0.126 | 0.013 0.153 0.068 0.130 
0.124 | 0.013 0.154 0.065 0.129 | 0.117 
i= 0.133 | 0.013 0.178 0.052 | 0.132 | 0.105 
0.144 0.014 0.181 0.053 0.150 | 0.091 
48 0.014 0.171 0.058 | 0.137 0.100 
— Bee 0.126 | 0.012 | 0.149 | 0.054 | 0.120 0.102 
64 | | 0.014 | 0.161 0.052 0.124 0.094 
| 0.131 | 


0.015 | 0.163 | 0.056 0.125 0.096 


10 days ae 0:152 | 0.047 | 0.110 0.068 


Se, | 
| 
| 
| 


MINERAL COMPOSITION OF COLOSTRAL MILK 17 


The percentages given in table 4 are for the various elements and not for 
the oxides of these elements. 

Calcium, magnesium, sodium, phosphorus and chlorine are all high at 
parturition and during the early hours of lactation but a rather rapid 
decline toward a fairly constant level soon sets in as the milk becomes normal. 
On the other hand, potassium is rather low at parturition but gradually 
increases toward a fairly constant level as the milk progresses toward 
normality. 
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THE USE OF SODIUM METAPHOSPHATE FOR THE PREPARA- 
TION OF SOFT-CURD MILK 


CHARLES SCHWARTZ, K. K. JONES,2 T. W. MACK,! anp R, W. VANCE2 


INTRODUCTION 


That the physical character of the curd formed upon the ingestion of 
milk has an influence upon its digestion is generally accepted (1). Ever 
since the description by Hill (2) of a quantitative method for measuring 
that property which is presumed to have most direct bearing upon the diges- 
tion rate, namely, the curd tension, an increasing amount of work has been 
done in an effort to arrive at an acceptable method of preparing soft-curd 
milk for human use. 

The most common methods of treating milk to this end are an outgrowth 
of the frequent necessity for using cow’s milk in infant feeding. In at- 
tempts to make this food more easily digestible, the addition of various sub- 
stances such as lime water and gelatin, together with the practice of heating 
and that of diluting with water, have been quite common. Most of these 
and similar methods are easily applicable, and there has as a result 
developed a profusion of ‘‘modified’’ milk formulae for use in the home. 

The demand for modified cow’s milk in the home has led in turn to a 
deeper interest in its commercial production. Originally, the only method 
of obtaining soft-curd milk on a relatively large scale was by sampling the 
milk from each cow of a herd and separating the milk of the soft-curd pro- 
ducers from that of those cows producing hard-curd milk. The disadvan- 
tages of this method are obvious. There followed, however, in rather quick 
succession other methods by which a dairy might produce soft-curd milk in 
large quantities. Among these methods are homogenization (3), base- 
exchange treatment (4) and the use of intense sonic vibration (5). By the 
first and last of these methods the curd tension is reduced to low values. 
By the second it is reduced to zero. All three methods have from a general 
point of view two drawbacks. First, they are not applicable in the home, 
where, after all, the requirement for soft-curd milk originates ; second, when 
used in the dairy, an appreciable investment in equipment is required, and 
carefully controlled processing must be assured. A particular disadvantage 
of the first and last methods is that by their use the ‘‘cream-line’’ is elimi- 
nated. From a commercial point of view this may be undesirable. It is 
the purpose of this paper to report a new method for the treatment of milk 

Received for publication June 2, 1939. 
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by which milk of zero curd tension can be prepared easily and economically 
in either large or small quantities. 

The method to be described is, in principle, similar to the base-exchange 
method, in that the net result of the treatment is an apparent decrease in 
the calcion concentration of the milk. There is this distinction, however; in 
the base-exchange method there results an actual removal of calcium and 
phosphorus from the milk. In the method described herein the calcium is 
not removed, but remains in the milk and is probably bound within a com- 
plex ion formed by adding to the milk a small percentage of soluble sodium 
metaphosphate. 

The soluble sodium metaphosphate required for this process is commonly 
known as Graham’s salt, and is a complex, glassy material of approximate 
composition (NaPO,),, but of unknown constitution. It results from the 
fusion and rapid quenching of monosodium orthophosphate in accordance 
with the following reaction: 

n(NaH.PO,) (NaPO,;), +nH.0O 
This glass is easily soluble in water to the extent of at least 70 per cent by 
weight. It has the property of reducing the calecion concentration of cal- 
cium-containing waters far below the level required for precipitation to 
occur with the usual precipitating agents. It is this property which has 
made metaphosphate of considerable value in many technological applica- 
tions (6, 7, 8), and which undoubtedly makes it possible to prepare with it 
a soft-curd milk. The mechanism of the reaction between calcium ion and 
glassy sodium metaphosphate is not thoroughly understood, but it is 
believed to be of the following type: 

(NaPO,), ——— 2Na* + 

xCa**+ + Na, 2xNa* + Na,. (242x) Caz 


PART I 


(a) The amount of metaphosphate required to soften milk, both raw and 
pasteurized. 


Hill’s method, as modified by Otting and Quilligan (9) was used for 
the determination of curd tension. The coagulating medium used by these 
investigators was an acid solution of pepsin. The calcium chloride used 
in Hill’s coagulant was omitted. This omission of the calcium chloride is 
entirely reasonable, since, as pointed out by Miller (10), gastric juice con- 
tains very little calcium, roughly of the order of .01 per cent, and since 
further, the calcium chloride in Hill’s coagulant retards curd formation and 
leads to results which are lower than those which are obtained upon coagu- 
lating milk with pepsin in hydrochloric acid. 

In order to determine the amount of metaphosphate required to soften 
milk, a given sample of milk was divided into several 100-ml. portions, and 
to each portion was added metaphosphate* in amounts varying from 27 to 
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70 mg. The curd tension of each portion was measured in accordance with 
the described technique, and the minimum amount of metaphosphate re- 
quired to give a milk with no curd was determined. The average amount 
of metaphosphate required to completely soften 22 different samples of raw 
and pasteurized milk was 41 mg. per hundred ml. of milk. There was no 
significant difference between the requirements for the two types of milk. 
The amounts necessary for each sample were determined to an accuracy of 
2 mg. In all of these determinations, the least amount required for com- 
plete softening was 30 mg. per hundred ml. of milk, and the greatest amount 
was 52 mg. per hundred ml. of milk. 

It is interesting to note that amounts of metaphosphate less than this 
yielded milk of zero curd tension as measured, but there was visible a flaky 
precipitate throughout the mass of milk. The endpoint was therefore taken 
as that amount of metaphosphate which gave not only a milk of zero curd 
tension, but also milk with no visible flock of any sort. 


\ 

\ 
“as 


Me. Mera. / 100 Me. of Mux 


Fie. 1. Variation of curd tension with addition of metaphosphate. 


Figure 1 indicates for one specimen of milk the effect upon the curd 
tension of increasing amounts of metaphosphate. In general, the type of 
curve for each sample was similar to the figure shown, although the absolute 
values differed with each milk sample, due probably to differences in the 
composition of the milk. The results of this type of experiment indicate 
that the curd tension of milk may within limits be adjusted to any desired 
value between the original value and zero. For nutritional purposes this 
is not of importance. In certain commercials operations it may have con- 
siderable significance. 

3 The metaphosphate used in all of the work described in this paper was a medicinal 


grade sold under the trade name ‘‘ Medi-Calgon,’’ and furnished by Calgon, Inc., Pitts- 
burgh, Pa. 
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(b) The amount of metaphosphate required to soften milk with added 
calevum. 


Following the determination of the minimal amount of metaphosphate 
required to soften milk, a series of experiments was performed, designed 
to determine the amount of metaphosphate required to soften milk to which 
calcium in the form of calcium nitrate or calcium chloride had been added. 
Data of this type might be valuable as an indication of the possibility of 
increasing the calcium content of milk, where for therapeutic reasons such 
increase is considered advisable. In order to determine this, solutions of 
one or the other of the above-mentioned salts were added to milk so as to 


TABLE 1 


Amount of sodium metaphosphate required to soften completely milk 
to which calcium was added 


Caleium added Metaphosphate Calcium added | Metaphosphate 
mg./100 ml. | required mg./100 mg./100 ml. required mg./100 
of milk ml. of milk of milk ml. of milk 
0 41 130 nnn | 600 
5 60 eee 700 
10 79 150 o, 748 
15 95 160 800 
20 | 120 170 770 
25 140 175 900 
30 160 180 1000 
40 216 190 950 
50 239 200 1025 
60 280 210 a 1100 
70 330 220 1150 
75 360 225 1200 
80 400 230 1200 
85 400 240 1200 
90 430 ee 1205 
100 478 280 | 1350 
110 560 300 ... 1400 
120 ..... 560 1550 


125 620 450 at 2200 


yield additional calcium varying in amount from 5 mg. to 450 mg. per 
hundred ml. of milk. The least amount of metaphosphate necessary for 
giving milk which formed no curd upon treatment with the coagulant was 
then determined. When the amount of added calcium was between 5 and 
10 mg., the metaphosphate requirement was determined to within 2 mg. 
When the calcium added was between 10 and 20 mg., the metaphosphate 
additions were varied in steps of 3 mg. When the calcium added was be- 
tween 20 and 25 mg., the metaphosphate requirement was determined to an 
accuracy of 5 mg. For every 20 mg. increase in added calcium above this 
amount, the difference between successive additions of metaphosphate was 
5 mg. greater. The results are shown in table 1. 
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Figure 2 shows the relation between the added calcium and the metaphos- 
phate required for preventing curd formation. Each point is an average 
of the values found, and resulted from determinations ranging in number 
from one to fourteen for each value of added calcium. The relation be- 
tween added calcium and required metaphosphate is, within the limits of 
accuracy of the experimental procedure, linear. The amount of metaphos- 
phate required to soften milk with added calcium is about 4.8 times as much 
metaphosphate as calcium, plus an amount of metaphosphate such as will 
soften the milk itself. 


Me. Requiaso 


| 


Me. Cucnm Avoeo/ 100 Mt. of Mux 


Fie. 2. Metaphosphate required to soften milk with added calcium. 


(ce) The effect upon the curd tension of adding calcium to metaphosphate- 
softened milk. 

Figure 3 indicates the effect upon the curd tension of milk softened 
with metaphosphate to which additional calcium is added, without increase 
in the amount of metaphosphate. The drop in the curd tension occurring 
with the higher values of calcium may be due to the calcium effect men- 
tioned by Miller (10). 


V4 


Tension 


Me. of Acoso 100 Mc. of Mux. 


Fic. 3. Curd tension of milk treated with 50 mg. metaphosphate/100 ml. to which 
calcium is subsequently added. 
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(d) The effect of time of contact between coagulant and metaphosphate- 
softened milk. 


In accordance with the method described herein for determining curd 
tension, the milk is permitted to remain in contact with the coagulant for a 
period of 10 minutes before the measurement is made. It was considered 
advisable to make determinations also with longer times of contact between 
milk and coagulant, since in the stomach the milk is subject to the action of 
the gastric secretions for a time considerably longer than 19 minutes. Sev- 
eral 100-ml. portions of milk were treated with 50-mg. portions of meta- 
phosphate and mixed with the pepsin-hydrochloric acid solution. The 
bottles containing the mixture were kept at 35° C. (95° F.) and curd ten- 
sion measurements made at intervals. Typical results are shown in table 2. 


TABLE 2 


Effect of time of contact with coagulant upon curd tension 
of metaphosphate-softened milk 


Time of contact between 


milk and coagulant Curd tension 


10 minutes 0 

2 hours 0 

15 — 20 
50 


70 


It may be seen that under the conditions of this experiment milk treated 
with metaphosphate has no curd tension for 1-2 hours, and for the follow- 
ing two hours may still be considered soft-curd milk, whereas with 7 hours 
of contact between milk and coagulant the milk has a considerably higher 
eurd tension. Since milk will not normally remain in the stomach for much 
longer than 4 hours, it might be assumed that in most cases at least, milk 
treated with metaphosphate will remain relatively soft for that length of 
time. 


(e) The effect of heat wpon metaphosphate-treated milk. 


In order to determine the effect of heat such as might take place in the 
home during the preparation of a milk formula, or in the dairy during 
pasteurization, metaphosphate-treated milk was subjected to heating for 
various temperatures and various times. Samples of milk were treated 
with 50 and 75 mg. of metaphosphate/100 ml. of milk and divided into two 
parts. One portion was heated to 60° C. (140°F.) and kept at that tem- 
perature for 30 minutes. Another portion was heated to 71° C. (160° F.) 
for one minute. Both samples were heated in water baths and subsequently 
cooled by shaking the containers in ice water, and placed in the refrigerator. 
Immediately after cooling, curd tension tests were run on each sample, and 
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periodically thereafter, additional determinations were made. The results 
are shown in table 3. 

As can be seen from the data, heating has in part nullified the addition 
of metaphosphate when such addition comprised only 50 mg./100 ml. of 
milk. Whether these results are due to an alteration in the state of the 
milk constituents themselves, or whether the heating has caused partial re- 
version of the metaphosphate to orthophosphate is not known. It seems 
likely, however, that both factors are involved, since the milk treated with 
75 mg. of metaphosphate remained soft for the duration of the experiment, 
while that treated with the lesser amount was initially soft, then exhibited 
a moderate curd tension which disappeared upon further standing. The 
fact that 75 mg./100 ml. of milk was sufficient for complete softening while 
50 mg. was not, leads one to believe that reversion has taken place during 
the heating process. The peculiar behavior of the curd tension of the milk 
treated with only 50 mg. of metaphosphate/100 ml. of milk might indicate 
a rearrangement of the milk constituents. 

Parenthetically it may be stated that samples of milk treated with this 
amount of metaphosphate and even higher amounts (up to 250 mg. per 
hundred ml. of milk) were submitted to about 60 different persons for tast- 
ing. No one was able consistently to detect any alteration in the taste or 
the appearance of the milk. 


(f) In vitro digestion experiments 


Following this work it was thought desirable to conduct some experi- 
ments in vitro to obtain an approximate comparison between the digestion 
rate of untreated milk and that of metaphosphate-treated milk. The method 
used was that described by Doan and Welch (11), and the milk throughout 
was treated with 100 mg. of metaphosphate per hundred ml. of milk. The 
average results are indicated in table 4 and figure 4. 


TABLE 4 


Digestion rate, in vitro, of metaphosphate-treated and untreated milk 


Metaphosphate-treated milk | Untreated milk 
Time pH, pH, pH, pH; pH, pH, pH, pH, pH, . pH. 
0 umn 14% 86% 56% 66% 88% | 40% 39% 34% 26% 24% 
+ hr. 87 63 68 87 52 51 36 30 27 
ee os 84 88 77 68 92 | 55 53 41 32 28 
BF ice, 88 82 72 93 65 54 44 30 28 
9% 8 72 9g 7 58 49 34 27 
— 95 84 73 92 83 60 48 35 30 


Although it is quite apparent that the digestion of metaphosphate- 
treated milk is consistently greater than that of untreated milk, it is con- 
ceded that the results of the experiments indicated are no real measure of 
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digestion as it occurs in the stomach. Nevertheless, it is reasonable to 
assume that they are indicative at least of what may transpire upon the 
ingestion of metaphosphate-softened milk. This is especially so in view of 
the now well-accepted theory that milk in a fluid state is acted upon more 
rapidly during the digestive processes than milk permitted to form the 
characteristic tough, rubbery coagulum. 


% DIGESTION 


Fie. 4. Comparison of ‘‘in vitro’’ digestion rate of ordinary and metaphosphate- 
treated milk. 


PART II 
Experiments, ‘‘in vivo,’’ with metaphosphate-softened milk 
Since it is well realized that experiments ‘‘in vitro’’ are only an indica- 
tion and perhaps a not altogethe acceptable one of what might be expected 
‘in vivo,’’ experiments were conducted to determine the effect of the meta- 
phosphate-treated milk on the animal organism. This was considered neces- 
sary, since it is obvious that before this method may be used in the prepara- 
tion of milk for human consumption, it must be shown that milk treated 
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with metaphosphate is nontoxie and free from deleterious effects upon the 
body. 

It has been shown elsewhere (12) that metaphosphate can induce the 
symptoms of calcium removal from blood as it does from milk, and that if 
40 mg. or more per kilogram of body weight is injected into the blood 
stream there is a drop in blood pressure. Since this is many times the 
amount that would be ingested in even the largest consumption of the milk, 
treated milk would not be dangerous even if the metaphosphate therein 
would immediately enter the circulation. However, it has been shown, also 
(12), that when calcium and metaphosphate mixed in vitro, and presumably 
in the form of a complex, is injected, there is no effect on blood pressure 
even when it is used in large amounts. This is the form in which the meta- 
phosphate probably exists in treated milk. 

An ounce of pure metaphosphate given by mouth to man has produced 
no further result than a laxative action characteristic of any saline ca- 
thartic. In the dog 50 grams were given by stomach tube with only a laxa- 
tive effect as the result. 

It remained to be proved, however, that the long continued ingestion of 
small amounts does not have a cumulative effect. In order to determine 
this several different experiments were performed. In the first experiment 
a litter of 6 rats, 18 days old, was placed on a milk diet supplemented 
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Fig. 5. Growth curves of rats. 


daily with a few drops of a solution containing vitamins A, D, E and iron 
citrate. To the diet of three of these rats, 22 mg. of sodium metaphos- 
phate was added to each 100 ml. of milk. The growth curve and the daily 
food intake were followed on these rats for three months. The growth 
eurve is shown in figure 5. At 100 days on experiment, a litter of 9 young 
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was born to a pair fed the metaphosphate-treated milk. ‘These were all 
weaned, showing that the diet was complete for both reproduction and Jae- 
tation, one of the most exacting of requirements. 

At this time the adult rats were sacrificed and given a thorough macro- 
scopic and microscopic examination. Sections of liver, kidney, heart, 
spleen, stomach and intestines showed no difference between the rats fed on 
normal milk and those fed on metaphosphate-treated milk. 

In a second experiment 10 adult rats were kept in individual metabolism 
cages and fed a stock diet containing 0.17 per cent of calcium on the dry 
basis. To the diet of 5 of these rats sodium metaphosphate was added 
to the extent of 1/20 of the weight of the food. These rats maintained 
their weight and ate readily, even though the chemical ingested amounted 
to 200 mg. per 100 grams of rat weight. After a period of three weeks the 
amount of metaphosphate was doubled to 1/10 of the diet. The amount of 
food eaten decreased and the amount of water consumed increased. There 
was a diarrhea in these rats for 9 days after the increase in the metaphos- 
phate, accompanied by a slight loss in weight. At the end of 9 days the 
rats returned to a normal condition, with a well formed stool. After 6 
weeks on this augmented diet, the rats were killed and autopsied. No dif- 
ference could be noted between the control and treated rats on macroscopic 
examination. Microscopic examination showed a questionable fragmenta- 
tion of tubular epithelium in the kidney. 


TABLE 5 


Calcium metabolism of rats on diets with and without metaphosphate 


Urinary calcium Feeal calcium 
(mg. daily) (mg. daily) 
Days — 
Without With Without With 
metaphosphate , metaphosphate | metaphosphate | metaphosphate 
0.5852 0.4280 - 
0.3138 0.5825 - 
(4) 0.5905 0.5280 - - 
See 0.2112 0.3748 18.5 3.03 
eae 0.2280 0.3465 20.3 3.03 
0.2624 0.2477 26.4 3.04 
1.1165 1.7094 24.3 1.47 
(9) 1.2480 Contaminated 25.3 3.60 
1.2846 3.8746 19.3 2.97 
1.7386 5.4797 14.7 2.16 
_ 1.8585 5.4666 16.9 2.34 
as 1.7145 5.7865 17.4 2.10 
Average daily calcium ingested 22.9 mg. 
Average daily urinary calcium metaphosphate 45 
Average Gaily fecal metaphosphate ........ . 8.0 
Average net calcium retention 


metaphosphate 
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Fecal and urinary calcium was followed on this experiment. These 
results are given in table 5. 

The results of these analyses indicate that the addition of the metaphos- 
phate definitely decreased the amount of calcium excreted in the feces and 
increased the amount excreted in the urine, hence increasing the amount 
of calcium absorbed from the intestine and the amount retained in the 
organism. As a check on this, a femur of each of these rats was analyzed 
for calcium to see whether any storage had occurred. The results of this 
analysis are shown in table 6. 

TABLE 6 


Femur calcium 


Control rats per Metaphosphate-fed rats 
cent Ca per cent Ca 


17.8 24.8 
18.7 20.5 
19.8 24.2 
16.1 17.8 
17.4 18.9 
Average 18.0 21.3 


Difference—3.3 per cent. 


These results show a slight but definite increase in the amount of cal- 
cium in the bones of the metaphosphate-fed rats. As compared to the 
control rats, the bones of the metaphosphate-fed rats contained about 18 
per cent more calcium than the bones of the controls. 

The effect of feeding metaphosphate on calcium absorption was next 
tried on two dogs. The calcium in the food, the feces and urine of these 
dogs was determined. Each dog was fed eight days on a control diet con- 
sisting of one half can of dog food and one half pint of milk, twice a day. 
Then the dogs were kept on the same diet plus 100 mg. of sodium meta- 
phosphate per kilogram of body weight of the dog. With the addition of 
the metaphosphate there was an increase in the amount of urine excreted 
of 40 to 80 ml. per day, even though the fluid intake remained the same. 
Table 7 gives the results of this feeding test. 

On the control diet 44.6 mg. of food calcium was absorbed per day and 
20 mg. stored. When on the average 10 grams of sodium metaphosphate 
was given each dog, an average of 86 mg. of calcium was absorbed and 30 
mg. stored. This experiment therefore shows a definite increase in the 
absorption of calcium during the feeding of the metaphosphate, which in- 
erease amounts to about 91 per cent, and an increase in retention of about 
50 per cent. The number of experiments was small, however, which left 
the results open to question. 

In order to get more definite information on the absorption and storage 
of calcium the following experiment was devised. From a strain of rats 
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TABLE 7 
Effect of metaphosphate on calcium metabolism in dogs 
Control 
Days | Caleium ingested Fecal caleium Urinary calcium 
| mg. mg. mg. 
300 257.6 25.52 
300 240.7 23.90 
290 220.8 22.70 
4 295 270.2 23.20 
5 302 261.6 25.90 
6 305 254.3 25.10 
7 295 259.0 24.30 
8 300 263.2 26.80 
Average ..... 298.4 253.8 24.68 
Average calcium absorbed 44.6 mg. per day. 
Average calcium stored 20 mg. per day. 
Metaphosphate-fed 
Days Calcium ingested Feeal calcium | Urinary caleium 
mg. mg. mg. 
1 305 251.2 36.4 
2. 300 230.6 37.9 
295 210.7 45.1 
302 206.9 70.2 
298 199.8 64.4 
6 300 204.0 63.6 
7 300 201.0 65.7 
8 300 207.2 65.2 


Average 300 213.9 56.0 


Average calcium absorbed 86 mg. per day. 
Average calcium stored 30 mg. per day. 


highly inbred and homogeneous, mzle rats from the same litter were placed 
on comparative experiments and fed for the same length of time. The diets 
fed these litter mates daily were: 


(1) 50 ml. of milk alone. 

(2) 50 ** of milk +75 mg. metaphosphate/100 ml. milk. 

(3) 50 ‘* of milk+ 80mg. iron (in form of ferric ammonium citrate) / 
100 ml. milk. 

(4) 50 ‘‘ of milk+iron+metaphosphate in the same amounts as con- 
tained in (2) and (3). 


Since milk contains approximately 150 mg. of calcium for each 100 ml., 
it was not necessary to supplement further with calcium. As these rats 
consumed on the average 40 ml. of milk, they obtained 60 mg. of calcium per 
day. 

At regular intervals a rat from each group was killed. In preliminary 
tests it was found that the calcium and iron in the food residues of the 
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TABLE 8 


Analysis of rats on diets with and without metaphosphaie 


Total avg. 


| 
ealeium in Avg. total 


iron in mg./ 


mg. per Probable error ° _| Probable error 
gram of body 
gram of 
weight 
Control } 8.34 + 0.198 0.058 + 0.0006 
Sodium metaphos- 
phate 9.20 + 0.326 0.067 + 0.0023 
Sodium metaphos- 
phate plus iron 8.20 +0.271 0.120 + 0.0024 
8.7 + 0.0024 


Tron alone 


+ 0.205 


0.097 


gastro-intestinal tract were sufficient to affect the results, even though the 
rats had been deprived of food before being killed; therefore, in the later 


TABLE 9 


Summary of average daily weight gain in grams per day 


Meta- 
Day of feeding Control phosphate phosphate- Tron 
iron 
0.5 -1.50 -1.0 -1.0 
1.0 -0.75 -0.5 0.20 
0 -2.87* 0.67 0.14 
~0.13 1.25 0.50 1.0 
1.60 0.80 0.55 
1.67 1.50 1.15 
-0.38 1.93 1.50 2.9 
1.88 1.38 2.43 1.5 
2.61 2.83 1.94 3.1 
1.35 2.15 1.7 1.71 
2.36 2.09 2.36 2.6 
2.25 2.08 1.80 1.70 
0.7 2.23 1.74 1.80 
0.18 1.68 1.25 1.41 
2.03 2.27 1.97 1.90 
1.88 0.13 1.73 1.82 
1.65 1.94 2.10 1.50 
1.72 1.64 1.64 1.80 
0.18 0.90 1.31 1.08 
2.06 2.48 2.12 1.90 
1.49 1.94 1.53 1.44 
1.18 0.56 0.91 1.11 
1.09 1.57 1.70 1.70 
1.38 1.44 1.32 1.55 
1.90 2.00 1.41 0.96 
1.75 1.58 1.87 1.85 
2.16 2.32 2.12 1.94 
2.14 2.12 3.38 2.14 
1.52 | 1.73 1.88 1.49 
1.81 1.84 2.01 1.46 
1.3 1.52 1.24 1.30 
1.54 2.68 2.25 1.46 
1.08 1.23 - 1.04 
Average for series... 1.27 + 0.09 140+0.12 | 1.54+0.09 1.41 +0.09 


The minus (—) sign indicates a loss in weight. 
* Greater loss than a large series fed on this diet seven days would indicate. 
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i 
tests the digestive tract below the esophagus was carefully removed. Fol- 
lowing this the carcass was weighed and ashed. 

On account of the relatively large amount of fat in the rat body, the 
ashing had to be carried out very carefully to avoid loss. This was done in 
large quartz dishes over a low flame at first, and later in an electrically 
heated muffle furnace. When the rat was completely ashed the residue was 
dissolved in HCl and the solution brought to a known volume so that ali- 
quots could be drawn for analysis of calcium and iron. 

In this experiment 132 rats were used, 33 in each series. The first four 
rats were killed three days after the experiment started, and the last four, 
after feeding 67 days. The results of this experiment are summarized in 
table 8. 

From these results it is evident that the storage of calcium was not, in 
these experiments, affected to any marked degree by the addition of the 
metaphosphate. Iron, on the other hand, was stored to a greater extent 


TABLE 10 


Summary of calcium storage in rats in terms of mg./gm. of rat body weight 


Meta- 
Meta- 
Day of feeding Control phosphate- Iron 
| phosphate 

3 

5 14.53 14.98 14.85 18.95 

7 15.8 12.9 11.2 11.82 

9 me 18.5 8.07 9.21 18.93 
11 | 5.6 10.09 9.47 11.7 
13 18.2 13.3 8.7 11.93 
15 23.1 10.22 9.05 8.9 

7 11.00 13.18 12.39 13.02 
| eee 8.16 10.4 7.9 8.52 
21 10.5 12.12 9.46 9.06 
23 9.36 10.3 8.87 8.23 
25 9.34 8.2 9.64 9.76 
27 11.05 8.14 10.5 8.95 
29 7.74 8.62 10.9 9.33 
31 9.05 9.14 9.8 9.68 
33 9.80 12.7§ 8.97 8.5 
35 6.55 6.80 7.87 8.53 
37 9.25 13.03 8.61 12 
39 9.34 9.48 10.9 10.92 
41 7.49 7.64 7.92 8.02 
43 7.81 10.13 9.24 8.9 
45 10.02 16.6 11.85 9.84 
47 8.93 | 9.85 8.23 8.27 
49 9.20 10.09 8.40 7.85 
51 6.19 6.18 5.97 7.28 
53 7.86 6.78 6.8 8.82 
55 6.24 6.80 6.16 6.73 
57 6.12 6.81 5.98 6.22 
59 7.25 7.18 6.79 7.82 
61 6.39 6.20 5.52 7.42 
63 7.29 7.16 8.10 7.54 
65 6.97 6.05 5.42 7.26 
67 8.10 8.32 8.17 
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when the metaphosphate was added. It is possible that in the milk-fed rats 
the calcium absorbed was more than adequate for the demands of growth 
while the iron on the milk diet was not. The rats, however, gained 0.13 
gram more per day on the metaphosphate addition than they did on the 
control diet, as shown in table 9. A summary of the calcium storage in 
these rats appears in table 10, that of iron storage in table 11. 


TABLE 11 


Summary of iron storage in rats in terms of mg. Fe/gm. body weight 


Meta- 
Day of feeding Control phosphate | =~ “eal Tron 

a 0.060 0.101 0.049 0.006 
a 0.055 0.064 0.085 0.08 
7 0.098 0.074 0.098 0.116 
9 0.060 0.034 0.074 0.068 
11 0.059 0.052 0.055 0.051 
13* 0.093 0.058 0.155 0.073 
15 . 0.072 0.057 0.061 0.108 
= 0.049 0.053 0.093 0.063 
0.035 0.039 0.104 0.075 
(ee 0.044 0.055 0.090 0.075 
eae 0.058 0.048 0.092 0.076 
0.051 0.050 0.098 0.097 
27 iiinien 0.053 0.054 0.120 0.085 
29 . nae 0.088 0.069 0.093 0.103 
0.066 0.072 0.111 0.092 
33 ; 0.041 0.105 0.090 0.078 
35** 0.056 0.071 0.095 0.101 
37 0.079 0.079 0.118 0.084 
0.063 0.058 0.101 0.134 
0.045 0.057 0.0907 0.091 
pees 0.064 0.089 0.122 0.109 
45 aa 0.086 0.114 0.142 0.133 
47 0.073 0.087 0.093 | 0.094 
49 . 0.060 0.094 0.105 0.102 
51 ais 0.0423 0.0432 0.0881 0.1069 
53 : 0.0479 0.766 0.0931 0.1278 
55 as 0.0362 0.0366 0.0673 0.075 
57 aaa 0.0596 0.0606 0.118 0.101 
59 0.0538 0.0915 0.1204 0.1288 
61 0.0356 0.0506 0.0958 0.1213 
0.0576 0.0523 0.0995 | 0.0975 
0.0503 0.0621 0.1155 | 0.1198 
67 0.0509 0.0550 | 00645 


* Rats fed 13-67 days inclusive had the gastro-intestinal tract removed before ashing. 
_ ** All rats of 35-67 day feeding inclusive were run using litter mates for an entire 
series. 


SUMMARY 


1. Sodium metaphosphate when added to milk in an average ratio of 
approximately 41 mg. to 100 ml. prevents the formation of a curd when the 
milk is treated with a pepsin-hydrochlorie acid coagulant. For the milk 
samples used the metaphosphate required to prevent curd formation varied 
from 30 to 52 mg./100 ml. of milk. 
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2. When metaphosphate is added to milk before heating, the amount 
should be increased to 75 mg. per 100 ml. of milk. 

3. Additional calcium may be added to milk, and zero curd tension main- 
tained by adding metaphosphate. 

4. In vitro experiments indicate that metaphosphate-treated milk is 
more easily digested than untreated milk. 

5. Sodium metaphosphate is nontoxic in the doses used. When added 
to milk it seems to form a soluble complex with calcium that may be 
absorbed and utilized by the body. 

6. The addition of sodium metaphosphate to a diet decreases the cal- 
cium excreted in the feces and increases the calcium excreted in the urine. 

7. Sodium metaphosphate increases iron absorption from an iron-con- 
taining milk diet. 

8. Sodium metaphosphate appears to be a safe, simple and economical 
means of preparing soft-curd milk either in the home or in the dairy. In 
contrast to the other methods available, this treatment requires no addi- 
tional equipment and very little additional labor. 
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THE RELATIONSHIP BETWEEN THE COOKED FLAVOR AND 
PEROXIDASE REACTIONS IN MILK, SKIMMILK 
AND CREAM* 


I. A. GOULD 


Department of Dairying 
Michigan State College 


INTRODUCTION 


Probably the most common method of determining whether or not a reac- 
tion is enzymic is to ascertain if the reaction, or the material responsible for 
the reaction, is adversely affected by heat. In fact, the definition of an 
enzyme is based partly on the enzyme’s heat lability. Consequently, it is 
the usual practice to determine if a particular reaction will proceed when 
the material under question has been subjected to high temperatures. If it 
fails to proceed following the heat treatment, the original reaction is said, 
often erroneously, to be due to an enzyme. Such a practice may lead to 
inaccurate conclusions, especially in biological solutions, since the heat treat- 
ment will affect the constituents of the biological system itself, and the 
results of this effect may in itself be responsible for the change in reaction 
noted. 

In another study, the author (3) observed that when milk was heated 
sufficiently high to cause a cooked flavor, there occurred a simultaneous 
lowering of the oxidation-reduction potential. Both of these changes were 
found to be related to the liberation of hydrogen sulfide or to changes which 
occurred simultaneously with the liberation. During this study, other ob- 
servations indicated a possible close relationship between the temperature at 
which the enzyme peroxidase was inactivated and the temperature at which 
these other changes occurred. Consequently, a further study was conducted 
to determine if such a relationship existed and, if so, if these changes which 
were found to occur in heated milk might themselves be responsible for the 
results secured by the use of the commonly used peroxidase reagents. 

Inference has been made that the peroxidase reaction may be influenced 
by oxidation-reduction changes which may cause condensation of the true 
meriquinone to that of some other product (1). In addition, -SH groups 
and hydrogen sulfide are reported to have interfered with peroxidase reac- 
tions (2) (9), and it has been further suggested that the peroxidase is per- 
haps involved in oxidation-reduction systems in which the - SH linkages play 
a part (6). 

Received for publication June 9, 1939. 
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EXPERIMENTAL 


Procedure: Mixed-herd milk was heated in four-liter quantities in a 
round bottom flask suspended in a boiling water bath. An electrically 
driven glass-rod agitator stirred the milk during the heating period. The 
rate of heating was regulated so that 15-17 minutes were required to 
increase the temperature of the milk to approximately 80° C. 

Samples were secured in glass sample jars at desired temperatures by 
means of a glass tube siphon. The samples were immediately cooled by 
placing the jars in cold water. 

When the milk was cooled to approximately room temperature, flavor 
examinations were made. The milk was examined only for a ‘‘cooked’’ 
flavor, which has been found to occur abruptly at rather high temperatures 
and is to be distinguished from the ‘‘pasteurized’’ or ‘‘heated’’ flavor of 
milk which appears at lower temperatures. Oxidation-reduction potentials 
of the samples were also determined (3), but only the cooked flavor results 
are considered in this paper. 

Peroxidase determinations were made by use of the Storch test and the 
Arnold (guaiac) test, according to the recommendations of the International 
Association of Milk Dealers (7). Strictly, the Storch test as outlined in the 
I.A.M.D. Manual is modified slightly from the original method in that it 
specifies p-phenylenediamine hydrochloride instead of p-phenylenediamine. 
Therefore, in this paper the test is referred to as the modified Storch test. 
Comparative tests in which those two reagents were used in normal milk 
indicated no appreciable difference in their reactions. The use of the Storch 
test seemed particularly desirable inasmuch as p-phenylenediamine appears 
to be somewhat more sensitive and more constant than other peroxidase 
reagents (4, 8, 9). 

The modified Storch test was conducted using a 0.2 per cent solution of 
hydrogen peroxide, and a 2 per cent aqueous solution of paraphenylenedi- 
amine hydrochloride. Two drops of each of these to 10 ml. of milk, the milk 
being shaken after each addition, produces a blue color in milk containing 
active peroxidase. 

The Arnold or guaiae test consists of the addition of two drops of hydro- 
gen peroxide and eight drops of a 10 per cent tincture of guaiac to 10 ml. 
of the milk. A blue color band appears at the junction of the two liquids if 
peroxidase is present. 

Results: The close correlation between the cooked flavor, oxidation-reduc- 
tion potential lowering, and hydrogen sulfide liberation permits any or all 
of these changes to be considered in connection with peroxidase inactivation. 
However, for convenience, the cooked flavor findings were used in this 
comparison. 

The results secured in four trials when whole milk was heated for 
momentary periods at various temperatures are presented in table 1. They 
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TABLE 1 


The relationship between changes in the peroxidase reactions and the appearance of 
cooked flavor when milk is heated for momentary periods.* 


Temperature of Test Trial No. 
Heating (° C) 1 9 3 4 
Storch + + + “ 
Raw Guaiae + + 
Flavor 0 0 0 0 
Storch + + 
72 Guaiae + + 
Flavor 0 0 0 0 
Storch - + 
74 Guaiae + + + + 
Flavor 0 0 0 ? 
Storch + ? ? 0 
76 Guaiae 0 0 0 0 
Flavor ++ 0 
Storch 0 0 0 0 
78 Guaiae 0 0 0 0 
Flavor +++ ++ + ++ 
Storch 0 0 0 0 
80 Guaiae 0 0 0 0 


Flavor +++ ++ + +++ 


* Key: Intensity of cooked flavor designated by number of + signs. For the peroxi- 
dase tests + represents positive peroxidase reaction, ? represents a questionable reaction, 
and 0 represents no reaction. 


indicate a surprisingly close relationship between the temperatures causing 
the cooked flavor to appear and those bringing about inactivation of peroxi- 
dase as indicated by the Storch or guaiac test. The temperature range of 
76-78° C. was sufficient to cause the definite appearance of a cooked flavor 
and also to bring about a definite change in the color reactions of the 
reagents. 

Milk heated to temperatures lower than 76° C. produced color upon the 
addition of either the p-phenylenediamine-HCl or guaiac reagents, and in 
none of these samples was the cooked flavor definitely observed, although one 
sample heated to 74° C. was scored ‘‘questionable”’ in this regard. When 
the milk had been heated to 76° C., three of the trials were criticized for a 
cooked flavor, all four of the samples failed to react to the guaiac test, and 
three of them gave indications of showing no reaction upon addition of the 
Storch reagent. In this connection, two of the samples tested with the 
p-phenylenediamine hydrochloride reagent were graded questionable inas- 
much as a color change was produced somewhat slowly, approximately 30 
seconds being required after addition of the reagent. In addition, the color 
change was less distinct than in those samples heated to lower temperatures. 

When the temperature of heating reached 78° C. all of the four trials 


| 
| 
| 
| 
| 
| 
| 
| 
4 4 


40 I. A. GOULD 


gave negative peroxidase tests and definite cooked flavors. Higher tempera- 
tures produced similar changes. 

Several trials were conducted in which the milk was held for 30-minute 
periods at various temperatures. The results of four of the trials are shown 
in table 2. 

TABLE 2 


The relationship between changes in the peroxidase reaction and the appearance of 
the cooked flavor when milk is heated for 30-minute periods.* 


Temperature Trial No. 
of heating Test 
(°C.) | 1 | 2 3 | 4 
Storch + + 

Raw Guaiae + + 

Flavor 0 0 0 0 

Storch + + 

70 Guaiae + a + + 

Flavor 0 ? os 0 

Storch 0 + 0 

72 Guaiac 0 0 0 0 

Flavor + + + + 

Storch 0 0 0 0 

74 Guaiae 0 0 0 0 

Flavor ++ ++ ++ + 

Storch 0 0 0 0 

76 Guaiae 0 0 0 0 
Flavor ++ ++ wwe 


* Key: Intensity of cooked flavor designated by number of + signs. For the peroxi- 
dase tests, + represents positive peroxidase reaction, ? represents a questionable reaction, 
and 0 represents no reaction. 

Examination of these data shows again, in general, a rather close corre- 
lation between the appearance of the cooked flavor and negative peroxidase 
reactions. The peroxidase tests give positive reactions in raw milk and in 
the milk heated to 70° C. for 30 minutes. One sample of milk was criticized 
as being ‘‘cooked’’ when heated to 70° C. and another was graded ‘‘ques- 
tionable’’ as to flavor. However, when the milk had been heated to 72° C. 
for 30 minutes, all of the samples possessed a cooked flavor, all of them 
failed to react to the guaiae reagent and two of them failed to react upon 
the addition of the p-phenylenediamine hydrochloride. Finally a tempera- 
ture of 74° C. produced stronger cooked flavors in the milk and the peroxi- 
dase tests showed negative results in every case. Again, as was observed 
in the momentary heating trials, the guaiac test gave negative results at 
slightly lower temperatures than did the p-phenylenediamine hydrochloride 
and showed better correlation with the flavor changes. However, the differ- 
ence between the two reagents was slight. 

The results presented in tables 1 and 2 would suggest the possibility that 
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the reducing system created when milk is heated to 76—78° C. is responsible 
for the failure of the peroxidase reagents to become oxidized. However, if 
such is true, then similar relationships between the cooked flavor and nega- 
tive peroxidase reactions should be indicated by skimmilk and cream. For 
example, since skimmilk exhibits a cooked flavor at temperatures somewhat 
above those required for similar changes in milk, and since cream, on the 
other hand, exhibits this flavor change at lower temperatures (3), the use of 
these two products may serve as a means of proving or disproving the rela- 
tionship indicated by the milk studies. 

Several trials were conducted in which skimmilk and cream were heated 
to various temperatures and the peroxidase tests determined upon the 
samples obtained. Two representative trials for each product are presented 
in table 3. 

TABLE 3 


The relation between changes in the peroxidase reactions and the appearance of the 
cooked flavor when skimmilk and cream are heated for momentary periods.* 


Skimmilk Cream (50% 
Temperature — -— ——_ — 
of heating Test Trial No. Trial No. 

(°C.) — 

1 2 1 2 

Storch + + + 

Raw Guaiae + + + + 

Flavor 0 0 0 0 

Storch + 

70 Guaiae + 

Flavor t ? 

72 Guaiae - r 

Storch + + + + 

Flavor 0 0 + ee 

Storch 

76 Guaiae - 0 0 
Flavor 0 0 ++ ‘id 

Storch ? 0 0 0 

78 Guaiae 0 0 0 0 
Flavor 0 0 er + 

Storch 0 0 0 0 

80 Guaiac 0 0 0 0 


* Key: Intensity of cooked flavor designated by number of + signs. For the peroxi- 
dase tests, + represents positive peroxidase reaction, ? represents a questionable reaction, 
0 represents no reaction. (-— represents no sample.) 


These results show no apparent relationship between the temperature at 
which the cooked flavor occurs and those at which the peroxidase reagents 
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fail to react. In the skimmilk trials, the cooked flavor occurred at 80° C., 
whereas the peroxidase inactivation occurred within the temperature range 
of 76-78° C. Likewise, in the case of cream, although the cooked flavor 
occurred at 70-72° C., no appreciable influence was exerted on the point of 
peroxidase inactivation, viz., the peroxidase reaction gave negative results 
in cream heated to 76-78° C. These results show the peroxidase inactiva- 
tion temperature to be unrelated to the temperature causing the cooked 
flavor in skimmilk and cream. 

In the earlier study (3) observations were made that sedium sulfite and 
glutathione, when added to milk in the proper concentrations, produced a 
flavor practically identical with the cooked flavor. Later investigations 
showed that ammonium sulfite produced a similar flavor. Trials were con- 
ducted, therefore, to determine if there was any correlation between changes 
in the peroxidase tests and this chemically produced ‘‘cooked”’ flavor. The 
sulfur compounds were added after the milk had been heated and cooled. 
The two sulfite salts (ammonium and sodium) were added at the rate of 0.5 
per cent of 0.05 M solution and the glutathione at the rate of 20 mg. per 
100 ml. of milk. Results of a representative trial are presented in table 4. 

The chemicals all produced a strong typically ‘‘cooked’’ flavor in the 


TABLE 4 


The influence of sulfur compounds on the peroxidase reaction.* 


Treatment of sample 
Temperature Test 


of heating Sodium Ammonium | 
(°C.) Control Sulfite Sulfite | Glutathione 


— 


Storch 
Raw Guaiae 
Flavor 


Storch 
Guaiae 
Flavor 


to 


Storch 
74 Guaiae 
Flavor 


Storch 
76 Guaiac 
Flavor 


Storch 
78 Guaiae 
Flavor 


Storch 
80 Guaiac 
Flavor 


* Samples heated for momentary periods. Intensity of color produced upon addition 
of the reagents and the intensity of the cooked flavor indicated by number of (+) signs. 
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milk. This artificially produced cooked flavor was pronounced even in the 
raw milk due to the relatively large quantities of the chemicals used. How- 
ever, no great influence was exerted upon the temperature at which the 
Storch and guaiae reagents gave negative results. The ammonium sulfite 
and glutathione gave results not greatly different from those secured from 
the control sample, both in regard to the temperature to which the milk had 
been heated as well as the intensity of the color produced in the milk upon 
the addition of the peroxidase reagents. However, the sodium sulfite often 
displayed a slight tendency to decrease the intensity of the color produced. 

In addition, the sulfite salts and the glutathione had no marked effect 
upon the oxidation-reduction potential (Eh) of the milk, although all of 
them showed a tendency to bring about a slightly lower potential. The 
averages of triplicate determinations are as follows: 


Sample Eh (volts) 
Normal milk ................... + 0.3689 
Milk with sodium sulfite ..... tena ae + 0.3563 — 0.0126 
Milk with ammonium sulfite ................. + 0.3648 — 0.0041 
Milk with glutathione . sasivelacaliii + 0.3607 — 0.0082 


These results show a somewhat greater ability of the sodium sulfite to 
lower the potential than the other compounds used which may account for 
its greater ability to affect the color produced by the peroxidase reagents. 
However, in general, these sulfur compounds appear to be inefficient in 
lowering the Eh of milk as well as in affecting the peroxidase reagents. 

In addition to studying the effect of the sulfite salts and glutathione on 
the peroxidase reactions, trials were conducted in which samples of heated 
milk were subjected to treatment with hydrogen sulfide gas. This was 
accomplished by bubbling the gas for one minute through milk which had 
been heated throughout the range of 72-80° C. The milk which was so 
treated retained a pronounced hydrogen sulfide odor and flavor for several 
hours following the treatment, indicating that considerable quantities of the 
gas were retained at least temporarily by the milk. The peroxidase and Eh 
determinations were conducted within a few minutes following the exposure 
of the milk to the hydrogen sulfide. The purpose of this treatment was to 
ascertain the effect of this gas in rather large quantities upon the peroxidase 
reactions, with the view of perhaps showing the possible influence of the 
hydrogen sulfide which is liberated when milk is heated. 

The results of these hydrogen sulfide trials showed that the amount of 
gas retained by the milk was sufficient to prevent the peroxidase reagents 
from reacting. This was true not only in the heated milk but also in raw 
milk which had been subjected to the gas treatment. Further, the hydrogen 
sulfide markedly lowered the oxidation-reduction potential of the milk. For 
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example, in one trial the Eh of the untreated raw milk was + 0.3373 volts, 
whereas it was lowered to — 0.0238 by the addition of the hydrogen sulfide, 
a decrease of 0.3611 volts. The results indicate that the hydrogen sulfide 
has marked ability to prevent the oxidation of the peroxidase reagents, and 
to lower the Eh of the milk. Roemmele (9) has noted that hydrogen sulfide 
affects the peroxidase reaction. 

DISCUSSION 

When consideration is given to the methods and reagents used to deter- 
mine the presence or absence in milk of the enzyme, peroxidase, it may 
readily be seen why questions have been raised as to whether this enzyme is 
present, or whether these reagents actually indicate some other changes which 
oecur when milk has been heated. The methods of determining the presence 
of peroxidase are based on the use of reagents which will change color when 
oxidized by the active oxygen freed from the hydrogen peroxide by the per- 
oxidase. Theoretically, at least, when the temperature treatment is suffi- 
ciently high, the reagents will not change color when added to the milk 
because of the inactivation of the peroxidase and its failure to break down 
the hydrogen peroxide. Therefore, it is not illogical to suggest a hypothesis 
that, since the change which these reagents undergo is an oxidation process, 
the failure of the reaction to proceed in heated milk may be due to the crea- 
tion of a reducing system, such a system preventing the oxidation of the test 
reagents. However, the findings secured in this study do not entirely bear 
out this hypothesis. 

The results with the whole milk show excellent correlation between the 
temperature at which the cooked flavor occurs and those at which the per- 
oxidase reagents fail to react. The correlation holds true both for the 
momentary and 30-minute heating periods, even though the holding period 
markedly lowered the temperatures necessary to create the changes under 
discussion. The lowering of the temperature required to prevent oxidation 
of the peroxidase reagents by increasing the period of heating is expected 
since it has been shown that the rate of peroxidase inactivation is dependent 
upon both temperature and time (5, 10). The cooked flavor temperature 
is similarly affected (3). 

The skimmilk results show no noticeable tendency for the peroxidase 
inactivation temperature to follow the temperature which brings about a 
cooked flavor. Higher temperatures were required to cause the cooked 
flavor to appear, yet the peroxidase inactivation occurred within the normal 
range of 76-78° C. 

The results secured with the cream also show no relationship between the 
temperatures causing the cooked flavor and those causing a negative reaction 
with the peroxidase reagents, and offer further contradictory evidence to 
those secured with the milk. These results must lead one to the conclusion, 
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at least for the present, that the correlations noted in the case of the milk 
are mere coincidences, and are not entirely due to other changes involved 
when milk is heated. 

The results with the sulfite salts and glutathione indicate that the addi- 
tion to milk of certain sulfur compounds which are capable of producing a 
‘*eooked’’ flavor, does not affect the peroxidase reagents and exerts little 
influence upon the oxidation-reduction potential of the milk. However, 
hydrogen sulfide, when present in sufficiently large quantities to cause a 
pronounced odor and flavor in the milk, markedly lowers the Eh of the milk 
and interferes with the reaction of the peroxidase reagents; a fact which 
indicates that the hydrogen sulfide formed in milk on heating should not be 
entirely neglected when consideration is given to tests involving oxidation 
reagents. 

One observation of note in regard to the hydrogen sulfide studies was 
that the flavor of the milk treated with the gas was not similar to the typical 
*‘eooked’’ flavor, nor to that produced by the use of the sulfite salts and 
glutathione. This difference may be due entirely to the comparatively large 
amount of gas which was used. However, it appears more logical to assume 
that although the cooked flavor of milk may be correlated with sulfide liber- 
ation (3), the flavor may not be due to the hydrogen sulfide per se, but may 
be due to unstable sulfur compounds which are formed immediately prior 
to, or simultaneously with, the hydrogen sulfide liberation. 

CONCLUSIONS 

A close relationship was observed between the temperatures at which the 
cooked flavor appears in milk and those at which peroxidase is inactivated as 
detected by p-phenylenediamine hydrochloride and guaiac reagents. A simi- 
lar but less exact relationship occurred from skimmilk, whereas no correla- 
tion between the temperatures was found to exist in the case of cream. 

The addition of sufficient quantities of sodium and ammonium sulfite and 
glutathione to milk to produce an intense ‘‘cooked”’’ flavor had no appreci- 
able effect upon the peroxidase reaction nor upon the oxidation-reduction 
potential of the milk. However, appreciable quantities of hydrogen sulfide 
greatly affected the oxidation of the peroxidase reagents and markedly 
lowered the oxidation-reduction potential of the milk. 


REFERENCES 


(1) CLarK, W. M., CoHeNn B., AND H. D. Gipps. Studies on oxidation-reduction. IX. 
Potentiometric and spectrophotometric study of meriquinones of the p-phenelene 
diamine and the benzidine series. U. 8S. Public Health Service, Pub. Health 
Rept., Supplement 54. 1926. 

(2) Enuiorr, K. A. C. Milk peroxidase. Its preparation, properties, and action with 
hydrogen peroxide on metobolites with a method for determining small amounts 
of hydrogen peroxide in complex mixtures. Biochem. J., 26: 10-24. 1932. 


' 
{ 


46 I. A. GOULD 


(3) Gout, I. A., AND Sommer, H. H. The influence of heat on milk with especial 
reference to the cooked flavor. Mich. Agr. Exp. Sta. Tech. Bull. 164, 48. 1939, 

(4) Grewine, B. Uber den Einfluss von Konservierungs—mitteln auf die Reaktionen 
der Milchperoxidase. Zschr. Nahr. Genussm., 28: 380-386. 1914, 

(5) Grimes, M. To determine pasteurization. N. Y. Prod. Rev. and Am. Cry., 50: 
814-817. 1920. 

(6) GrimMeEr, W., AND ENGLE, H. Zur Kenntnis der Milchperoxidase. Milch. Forsch., 
10: 273-296. 1930. 

(7) INTERNATIONAL ASSOCIATION OF MILK DEALERS. Laboratory manual. Methods of 
analysis of milk and its products, 462 pp., illus. 1933. 

(8) Kastiz, J. H., anp Porcn, M. B. The peroxidase reaction of milk. J. Biol. 
Chem., 4: 301-320. 1907. 

(9) RoEMMELE, O. Zusammenhange Zwischen Reaktion and Peroxydase in Molkerei- 
produkten, speziell in Butter. Zschr. Fleisch u. Milehhyg., 46: 128-133. 1936. 

(10) Sprrzzer, G., AnD Taytor, M. C. The effect of heat on the activity of the enzyme 
peroxidase as found in milk. J. Dairy Sc., 7: 234-244. 1924. 


| 
. 
| 
. 


SOME FACTORS AFFECTING CERTAIN MILK PROPERTIES. III. 
EFFECT OF ROUGHAGES ON ASCORBIC ACID* 


O. F. GARRETT, R. B. ARNOLD anp G. H. HARTMAN 
New Jersey Agricultural Experiment Station, New Brunswick, N. J. 


The possibility that the natural ascorbic acid (vitamin C) of milk may 
be of greater significance in human nutrition (1) than was once supposed and 
reports of its importance as a stabilizing factor in the preservation of good 
flavor in milk have caused an increased interest in the factors which affect 
the stability of this compound. 

Since ascorbic acid is quite readily oxidized, it is relatively unstable in 
natural solutions and generally becomes increasingly unstable if the natural 
solutions are processed in any way. If mild conditions of oxidation prevail, 
the reaction produces dehydro-ascorbie acid which may be returned to the 
reduced (naturally-occurring) form under proper conditions. On the other 
hand, if vigorous conditions of reaction exist, the compound undergoes an 
irreversible oxidation in which the structure of the molecule is completely 
destroyed. 

Reducing or antioxidative reactions seem to have a stabilizing influence 
on ascorbic acid. Kellie and Zilva (2) found that aqueous extracts of liver, 
kidney, muscle, spleen, and large and small intestines inhibited the oxidation 
of ascorbic acid even when copper and iron were added. These natural sub- 
stances apparently contain antioxidants. Barron, De Meio, and Klemperer 
(3) reported that the addition of amino acids to solutions of ascorbic acid 
retarded the catalytic action of copper, and they believed the result was due 
to the formation of complex salts. It is quite possible that some of the amino 
acids which contain phenolic groups, such as tyrosine, may act as anti- 
oxidants. 

There occur in nature certain oxidation-reduction systems which seem to 
have a profound influence on various natural chemical reactions. Ascorbic 
acid, itself, forms one of these systems in which the other half of the system 
is the dehydro-form. Other similar systems which probably occur in milk are 
cystine-cysteine and glutathione-oxidized disulfide glutathione. Baur and 
Preis (4) discovered that cystine and cysteine inhibited the oxidation of 
ascorbic acid in buffer solution of pH 5.3 which contained copper. McFar- 
lane’s (5) findings substantiate those above for cystine and cysteine and a 
compound similar to these two in some respects, sodium diethyldithiocar- 
bamate, is added. Hopkins and Morgan (9) showed that glutathione pro- 
tects ascorbic acid from catalytic oxidation by copper. 
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No report could be found in the literature which directly pertained to 
the effect of the normal feed of the cow on the stability of ascorbic acid in 
milk. Whitnah, Riddell and Caulfield (1), however, fed each of 8 cows 0.3 
grams of copper daily and found that the stability of vitamin C (ascorbie 
acid) in the stored milk was significantly decreased. Brown et al (6, 7) 
found that the feeding of relatively large amounts of ascorbic acid in various 
forms tended to stabilize the milk against the development of oxidized flavor 
by copper catalysis without increasing the level of the compound in the milk. 
They did not indicate whether or not the stability of the ascorbie acid of the 
milk, while in storage, was affected. 

Trout and Gjessing (8) recently found that the rate of disappearance of 
ascorbie acid, ealeulated on the third day of titration, was greater in winter- 
produced than in summer-produced milk. This finding may peint to a sig- 
nificant relation between the feed of the cow and stability of the ascorbic 
acid in her milk since winter and summer feeds vary so greatly. 

In experiments previously reported in this Journal, samples of milk 
taken from cows which were alternately fed beet pulp, corn silage and 
molasses grass silage as the chief roughage were measured for yellow color 
and seored for flavor at certain definite intervals of storage. At the same 
time the ascorbic acid content of each sample was determined by titration 
with 2,6-dichlorophenolindophenol. 

The data presented in table 1 show that the three types of roughage 
studied have little influence on the amount of ascorbic acid secreted in the 
milk. While the milk produced on grass silage shows a slightly larger aver- 
age amount than the milks produced by the other two roughages, the differ- 
ence does not appear to be highly significant. However, the milk produced 


TABLE 1 


Mean initial content of ascorbic acid of milk produced on different roughages 


} 


Beet pulp Corn silage | Grass silage 
Cow No. Allcamples | samples samples samples 
milligrams milligrams milligrams milligrams 
per liter per liter per liter per liter 
92 ... 20.31 19.96 19.76 20.37 
129 22.29 22.38 21.90 20.74 
164 17.54 16.98 18.26 18.39 
179 20.53 19.80 20.36 21.04 
226 22.36 21.72 22.70 22.42 
284 ; 18.49 17.99 17.74 19.50 
422 19.29 19.15 19.05 20.89 
431 19.11 18.21 20.28 18.49 
465 sie 25.72 25.86 23.28 26.90 
471 17.47 17.18 17.20 17.62 
475 18.10 18.07 16.72 18.55 
247 17.47 17.92 16.40 16.59 
Mean ; 19.90 19.60 19.47 20.15 


Number of samples analyzed in duplicate were as follows: All samples, 215; beet pulp 
samples, 96; corn silage samples, 36; grass silage samples, 36. 
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on grass silap. © 25 slightly higher in ascorbic acid than that produced on 
corn silage in ¥ out of the 12 cases and higher than that produced on beet 
pulp in 10 out of the 12 cases. 

The percentages of loss of ascorbic acid during 5 days of storage as shown 
in table 2 indicate that stability of the compound varies considerably with 
individual cows. There seems to be no definite relationship between the 
initial concentration of the ascorbic acid and the amount lost during storage. 


TABLE 2 


Loss of ascorbic acid in raw milk during five days’ storage 


Cow N Tnitial Final Percentage* 
ow No. 
concentration concentration of loss 
milligrams per milligrams per 
liter liter 

92 20.31 13.11 35.30 
129 22.29 16.11 27.22 
164 17.54 9.89 43.19 
79 ... 20.53 11.43 44.14 
226 22.36 17.23 22.78 
284 .... 18.49 14.04 23.46 
422 ... 19.29 13.07 31.80 
431... 19.11 13.28 29.97 
465 25.72 18.67 27.48 
471 , 17.47 13.49 22.55 
475 i 18.10 14.01 22.61 


247 17.47 8.51 50.83 


* Each value given in this column is the mean of 18 cases. 


The milks used in these studies were pasteurized in 2-liter Pyrex glass 
flasks. They were protected from diffused sunlight and possible metal con- 
tamination at all times. Gentle and continuous rotary stirring was used 
while the samples were being heated and cooled. The data in table 3 show 
that when the above method is used pasteurization has only a slight influence 
on the loss of ascorbie acid in milk during storage. 


TABLE 3 


Loss of ascorbic acid in 215 samples each of raw and pasteurized milk 
during 5 days of storage 


Mean loss 
Mean initial concentration and probable error 
and probable error - - - 
Raw milk Pasteurized milk 
milligrams per liter per cent per cent 


19.90 + 0.14 31.82 + 0.60 33.47 + 0.67 


A study of the data presented in table 4 reveals that the type of roughage 
in the diet of the cow influences the stability of the ascorbic acid in storage. 
The ascorbic acid in the milk, either raw or pasteurized, produced on grass 
silage showed the least loss during 5 days of storage while that of milk pro- 
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duced on beet pulp showed the greatest loss. Similar data, not presented 
here, bear out this finding for a 3-day-storage period. This result seems to 
be in line with the findings of Trout and Gjessing (8) mentioned earlier in 
this paper. 
TABLE 4 
Loss of ascorbic acid during 5 days of storage as influenced by type of roughage 


Mean loss and probable error 


Type of 
roughage Raw milk Pasteurized milk 
per cent per cent 
Beet pulp ........... 32.72 + 0.93 35.90 + 0.98 
Corn silage ................ 30.72 + 1.51 29.82 + 1.62 
Grass Silage | 27.56 + 1.34 27.17 + 1.16 


| 


Number of samples analyzed: Beet pulp, 96; corn silage, 36; grass silage, 36. 


The percentages of loss for 5 days of storage of ascorbic acid in milks 
produced on the different roughages were segregated into class intervals in 
order to observe the distribution of losses. These data are presented in 
tables 5 and 6. 

TABLE 5 


Distribution of losses of ascorbic acid in raw milk as influenced by type of roughage 


Class a Percentage of cases in each class 
interval Beet pulp Corn silage Grass silage 
per cent 

0 -10.00 2.08 2.78 
10.01-20.00 11.46 22.23 25.00 
20.01-30.00 34.37 27.78 33.33 
30.01-40.00 27.08 27.78 30.56 
40.01-50.00 16.66 13.89 5.56 
50.01-60.00 4.17 2.78 5.56 
60.01-70.00 2.08 2.78 

70.01—80.00 1.04 

80.01-90.00 1.04 


Number of samples analyzed: Beet pulp, 96; corn silage, 36; grass silage, 36. 
TABLE 6 


Distribution of losses of ascorbic acid in pasteurized milk as influenced by type of roughage 


Percentage of cases in each class 


_ Class 
interval Beet pulp Corn silage Grass silage 
per cent 
0 -10.00 8.34 5.56 
10.01-20.00 11.46 19.45 19.44 
20.01-30.00 30.21 33.34 33.34 
30.01-40.00 21.88 16.67 30.55 
40.01-50.00 18.75 11.11 11.11 
50.01-60.00 11.46 8.33 
60.01—70.00 4.17 2.78 
70.01-—80.00 2.08 


Number of samples analyzed: Beet pulp, 96; corn silage, 36; grass silage, 36. 
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Grass Silage 
i Corn Silage 

3 |i Beet Pulp 
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0-10 10-20 2-30 30-4 40-50 50-60 60-70 170- 8 
Class Interval in Per Cent 
Figure 1 - Distribution of Losses of Ascorbic Acid in 
Pasteurized Milk as Influenced by Type of Roughage 


SUMMARY 


The data presented in this paper indicate that: 

So far as the three types of roughage are concerned, none has a significant 
influence on the amount of ascorbic acid secreted into the milk. 

Factors associated with the individual cow have a marked influence on 
the stability of ascorbic acid while the milk is in storage. 

If milk is pasteurized so as to protect it from violent agitation, sunlight 
and metal contamination, the loss of ascorbic acid during storage is not 
significantly greater than that of the corresponding raw milk. 

The feeding of properly ensiled molasses grass silage has a greater stabil- 
izing effect on ascorbic acid of milks in storage than does corn silage or beet 
pulp. This conclusion is in line with the earlier findings that grass silage is 
superior to the other two roughages in producing milk with yellow color and 
good flavor. 
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A MODIFICATION OF THE RITTER TEST FOR COPPER 
IN BUTTER* 


B. E. HORRALL anp W. F. EPPLE 


Department of Dairy Husbandry, Purdue Agricultural Experiment Station, 
Lafayette, Indiana 


It is generally known that dairy products contaminated with copper will 
develop specific off-flavors on aging or in storage. The more common flavor 
defects which have been observed are tallowy, fishy, metallic, oily, cappy or 
oxidized and rancid flavors. 

Copper, in the amounts found in butter or other dairy products, is not 
harmful from a nutritional standpoint, but will induce the production of 
off-flavors because of its catalytic and oxidative reactions. The copper in 
dairy products not only speeds up the production of these flavor defects, 
but also helps to destroy some vitamins; and it has been reported to inhibit 
the normal growth of the acid-producing bacteria, thus accelerating 
putrefaction. 

With these facts in mind an investigation was started to study the extent 
of copper in various dairy products. This article is a study of the copper 
content in Indiana butter. 

The importance of copper contamination in milk has been studied by a 
number of investigators. However, most of the investigational work re- 
ported by various workers of the effect of copper on the keeping qualities 
of butter has been done by the addition of definite amounts of copper. 
Very few results have been reported on the actual amount of copper con- 
tamination that takes place during the manufacture of butter. 

Rogers, et. al., (1) and Hunziker (2) showed that very small amounts 
of copper were capable of producing changes in butter held in storage in 
that metallic and other related flavor defects developed. 

Davies (3) found that factory-made butter contained more copper than 
hand-made butter. His analysis of butter from New Zealand and Australia 
ranged from a trace to 3.7 p.p.m. and one sample of whey butter had 9.3 
p.p.m. copper. His results show that butter having a high copper content 
was prone to have undesirable flavors. Williams (4) studying New Zealand 
butter found the normal content of superfine butter to contain 0.2 to 0.25 
p.p.m. of copper and that second grade butter was about the same; however, 
whey butter had a much higher copper content. 

Ritter (5) developed and modified the peroxidase-reaction test for the 
detection of copper in butter or butter-oil by heating the emulsifying agent 
(milk not contaminated with copper) to 90° C. for one to three minutes to 
kill or inactivate the enzyme. To 10 ml. milk he added one to two grams of 
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butter. The reagents were added to this mixture and incubated at 45° C. 
He found that the greater the eopper contamination of the butter, the less 
time it took to develop a blue color. 


EXPERIMENTAL 


During the past two and one-half years, we have been experimenting 
with several tests for the determination of copper in dairy products. The 
various tests investigated were found to be for milk and cream or liquid 
dairy products and consisted of long procedures. However, one was found, 
namely, the Ritter Test (5) which showed promise and was relatively 
simple. This test was tried on butter, but with variable results. From this 
investigation, a test has been devised that will determine copper contamin- 
ation in butter qualitatively. 

The following test which is a modification of the Ritter Test has been 
used this past year on Indiana butter in order to determine the extent of 
copper contamination. Our modification of this test consists in using a 10 
gram sample of butter as it comes from the print, tub or churn, thereby 
omitting the addition of milk (copper free). The test has been standardized 
for length of time for the development of the color in the water-curd portion 
of the sample. The following technique was used : 

About 10 grams of unmelted butter were placed in a test tube and one- 
half ml. of copper-free distilled water added. This mixture was heated at 
90° C. for five minutes to kill or inactivate the peroxidase. 

Solutions: 1), 0.2 gram para-amino-dimethyl-anilin sulfate was added to 
five ml. of copper-free water (glass distilled) and heated to 90° C. for five 
minutes in the presence of one gram of bone black and then filtered. 
(Made fresh when needed.) 2), One per cent of alpha naphthol in alcohol. 
3), Hydrogen peroxide one per cent in glass distilled water. 

To the melted butter one drop of each of the above solutions was added, 
shaking after the addition of the first two. Then one drop of the hydrogen 
peroxide solution was added and shaken again. The separation of the curd 
and time the color began to appear was then observed. In the very positive 
copper samples, the purple color appeared almost at once, positive in about 
five minutes and traces in 10 to 15 minutes. We have found that if the 
color did not develop in 15 minutes, the sample of butter was negative in 
copper. 

In order to justify the test, it was compared with a quantitative deter- 
mination of copper in butter (6) (7). Table 1 shows the range of copper 
and the average in parts per million according to the classifications of the 
reading of the modified Ritter method. The negative, slight and positive 
classifications were used to designate the extent of copper contamination 
of the butter. There was some overlapping of the actual copper content as 
read by the qualitative test. However, on the average, the copper content 
increased as shown by these readings. 
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TABLE 1 


Comparison of the modified Ritter test and quantitative determination of copper 


No. of | Modified Quantitative p.p.m. 

—_ Ritter Range Average 
52 Negative 0.1 -0.58 0.229 
65 Slight 0.19-0.54 0.291 


41 ia Positive 0.32-2.33 0.583 


In the course of our investigation it was found that the pH of the but- 
ter serum seemed to have some influence on the test. To check this in- 
fluence, various amounts of N/10 H.SO, and N/10 NaOH were added to 
50 gram samples of the same butter. After melting, about 10 grams of this 
butter were placed in test tubes for the modified Ritter Test. The pH of 
the serum was determined electrometrically using a quinhydrone electrode. 
The results are shown in Table 2. 


TABLE 2 
Influence of the pH on the modified Ritter test 


Sample pH Modified Ritter Remarks 

Check +6 ml. N/10 H,SO, 2.90 ++ Fat darkened 

mi. 3.62 ++ Fat darkened 

mi. 4.56 ++ Fat darkened 

+0.6 mi. 5.10 + Fat darkened 
Check (50 gms.) 5.32 + 

+0.6 ml. N/10 NaOH 5.76 

mi. 6.00 + 

mi. “ 6.50 - SL to + 

mi. si 6.90 ~ 

6+4 mi. 7.60 - Slight suspension 


of curd in the fat 
+6 mi. 8.30 Suspension of the 
curd in the fat 


+ positive; ++ very positive; — negative. 


It will be noted in Table 2 that from a pH of 2.90 to 5.10 the test showed 
a very positive copper contamination and the fat was also darkened, from 
a pH of 5.32 to 6.50, a positive test, and at 6.90 and above, a negative test. 
This darkening of the fat was also noticed in commercial butter with high 
copper even though the pH was below 6.5. Other tests were run on samples 
showing negative by the modified Ritter Test and if only a small amount 
of copper was present the addition of a small amount of acid did not ma- 
terially change the negative reading. Turgeon, Stebnitz and Sommer (8) 
found the degree of acidity to have some influence on the Ritter Test in 
milk. They stated, ‘‘ At high acidities the test failed to detect the presence 
of even fairly large amounts of copper.’’ Our results show with the 
modified test for butter that increased acidity intensified the color and this 
intensified color appeared in a shorter time when fairly large amounts of 
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copper were present, but had no effect on butter with low amounts of 
copper. 

Difficulty was encountered with some butter samples in that the curd re- 
mained suspended in the fat after heating. It was found on examining 
the pH of the butter serum that the serum had a high pH. These samples 
in nearly all cases gave a negative reading according to the modified Ritter 
Test even though the butter contained a high copper content. 

After our observation that acid increased the color of the modified Ritter 
Test in the presence of fairly high amounts of copper, the addition of acid 
was tried on butter samples showing suspension of curd in the fat. Table 3 
shows the results of a few of the typical tests made by the use of acid on 
the butter samples showing suspension of the curd in the fat. These 
samples in all cases showed a high pH in the butter serum. By the ad- 
dition of acid, a true indication of the copper contamination of the butter 
was revealed, while without the addition of the acid, the modified test gave 
erroneous results. 

TABLE 3 


Effect of the addition of acid to the butter sample containing various amounts of copper 
on the modified Ritter test to decrease the pH 


Modified Modified Ritter Copper Original pH of 
Ritter +N/10 H,SO, p-p-m. butter serum 
Sl. 0.34 6.90 
- ++ 1.12 7.35 
- + 0.42 7.50 
- + 0.54 7.05 
- ++ 0.90 6.90 
- 0.31 7.30 
- - 0.33 7.50 


— negative; slight; + positive; ++ very positive. 
RESULTS 


The examination of 591 samples of Indiana butter with the modified 
Ritter test for copper contamination during the year 1938 is shown in 
Table 4. These samples were from 51 creameries from all parts of the 
State of Indiana and were sent in monthly by the creameries. Table 4 
gives the number of samples by months showing negative, slight and posi- 
tive copper contamination with the modified Ritter Test, also the percentage 
of samples in each classification for the year. The data show April, May 
and December to have the largest number of samples with positive copper. 
There seems to be no month in which there was an extensive contamination 
nor one in which there was very little contamination. This could be ex- 
pected since the samples were sent in by the operator and also that the first 
run cream from equipment with copper exposed would have more copper 
contamination than succeeding churnings of cream. The data in Table 4 
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reveal that over a period of a year, 21.3 per cent of the samples had positive 
contamination of copper. 
TABLE 4 


Copper contamination of Indiana butter by months as shown by the modified Ritter test 


No. of samples 


Month — — 
Negative Slight Positive 
January 17 2% 12 
February 2% 21 10 
March 25 17 9 
April 26 13 14 
May 16 16 16 
June 14 22 10 
July 11 21 1l 
August ‘ 22 20 7 
September .. 18 21 9 
October . 26 18 6 
November 27 18 6 
December i 9 21 16 
Per cent . 39.6 39.1 21.3 


In this study of copper contamination of butter, keeping quality tests 
were also made on each sample. The butter was scored as it was received 
and then reseored after an incubation temperature of 70° F. for seven days. 
The results in ‘Table 5 are from two creameries and were obtained from 
monthly samples taken consecutively from each creamery during the year 
1938. The equipment used by Creamery No. 1 was made of tinned copper. 
However, most of the tin had been worn off the forewarmer and coil, hold- 
ing vats and cooling equipment. The equipment of Creamery No. 2 was 
well-tinned with just a few scratches of copper showing. It will be noted 
that the butter from Creamery No. 1 was of lower score when received than 
was that of Creamery No. 2. This tendency for relative high copper con- 
taminated butter to be of lower score was observed in the results from 
samples of other creameries. The pH tended to be somewhat lower in the 
butter of Creamery No. 1 and the copper content ranged from 0.5 to 4.0 
p.p.m., while the copper content of the butter from Creamery No. 2 ranged 
from 0.14 to 0.52 p.p.m. 

The results in Table 5 show that copper contamination of butter lowers 
the keeping quality. The fact that butter with the higher copper content 
was of lower quality when received may be partly due to this contamination 
and also due to the fact that there was little attention paid to the grading, 
sanitation and processing of the product. The results from other butter 
with somewhat lower copper contamination showed that the butter did not 
deteriorate so rapidly as the butter from Creamery No. 1. Therefore, from 
the results it would appear that copper contamination of butter in com- 
bination with careless grading and processing can only result in a lower 
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TABLE 5 


Copper contamination of butter from two creameries and its effect on the keeping quality 
Creamery No. 1 


Copper | In Out 
(Ritter) Remarks Remarks 
= | 89.0 Old cream, sl. bitter 88.0 Stale 
++ | 89.5 | SL old cream 88.0 SL. cheesy, musty 
te+ 88.0 S1. onion 86.0 SL. onion, metallic, sl. cheesy 
+++ 88.5 | Old cream, sl. bitter 87.5 Very stale 
re | 88.0 Old cream, sl. neut. 86.0 Very stale, sl. cheesy 
++ 88.0 SL. yeasty, old cream, sl. bitter 87.0 Sl. rancid, stale 
+++ 88.0 Old stale cream, sl. cheesy 86.0 Cheesy, stale 
te | 88.0 Cheesy, yeasty 87.0 Rancid 
- | 88.0 Old cream, bitter, sl. yeasty 87.0 Cheesy 
+ 88.0 | Stale cream, sl. cheesy 85.0 Fishy 
+t 88.0 Old, stale cream 86.0 Cheesy, musty 
444 88.5 Sl. cheesy 86.0 Cheesy, sl. musty, rancid 


Creamery No. 2 


Modified 


Ritter 
Sl. | 90.5 90.0 
Sl. | 90.5 90.0 

=| 91.0 | 90.5 
+ | 88.0 Onion 88.0 Onion 
Sl. | 915 High flavor 90.0 
7 91.0 Not fine 89.5 Sl. old 
Ss. | 910 89.0 | Old 
- | 92.0 91.5 | Sl. storage 
- | 92.5 91.5 | 
90.5 90.0 
- 90.0 87.5 Cheesy 
90.5 Very high flavor 90.0 SL. old 


grade of butter and with poor keeping qualities. In other words, the authors 
do not believe that the copper contamination of butter is the chief cause of 
the poorer keeping quality but tends to speed up the deterioration due to the 
eatalytie and oxidative properties of the copper. 


DISCUSSION 


The Ritter Test was modified to make a short, rapid, qualitative test for 
copper in butter. Three different classifications were made in the reading 
of the test to determine the extent of the copper contamination: Negative 
reading, in which the butter contained on the average 0.221 p.p.m. of copper 
and showed no bluish purple color in the curd at the end of 15 minutes; 
slight, which had a slight bluish purple color in the curd at the end of 15 
minutes and in which the butter contained on the average 0.291 p.p.m. of 
copper ; and positive, which had a deep bluish purple color in 15 minutes or 
less and contained on the average 0.583 p.p.m. of copper. 

The results in Table 2 show that the pH influenced the test, the more 
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acid in the sample the deeper the color down to about a pH of 5.0; then 
there was no color change, but the color was developed more quickly in the 
lower pH range. It was found that in most butters with a pH of above 7 
in the serum, the curd would be suspended in the fat after heating and 
would give a negative test even though the copper content was high. By 
the addition of a very small quantity of N/10 H,SO, to change the pH as 
well as to break up the suspension, a true reading of the test could be made 
which compared very favorably with the actual copper content of the 
butter for the reading observed. 

The data obtained with the use of this modified test on a year’s study 
of Indiana butter reveal that 39.6 per cent of the samples were classified 
as negative copper contamination, 39.1 per cent as slight and 21.3 per cent 
positive copper. This would indicate that many of the plants have equip- 
ment that should be retinned. 

Table 5 shows the effect of copper contamination in the butter from one 
creamery as compared with the butter from another creamery with practi- 
cally no contamination. Our results show that the butter with high copper 
was of poorer quality than butter with low amounts of copper contamin- 
ation. The highly contaminated samples had inferior keeping qualities and 
the butter was prone to develop musty, stale and rancid flavors. However, 
the lower quality of the butter with heavy copper contamination suggests 
the lack of attention to methods of sanitation and manufacture. It is 
probable that factors other than copper contamination played an important 
part in the poor keeping quality of this butter and that copper contamin- 
ation was not the chief cause, but may have been a contributing factor in 
the rapid deterioration of this butter. 


SUMMARY 


1. A modified Ritter Test for copper in butter has been described. 

2. Three classes of readings for this copper test have been proposed to 
designate the extent of the copper contamination in the butter. 

3. The test is influenced by a high pH of the butter serum, but may be 
corrected by the use of a small quantity of N/10 H.SO,. 

4. The copper contamination of Indiana butter was found to be 39.1 per 
cent negative, 39.6 per cent slight and 21.3 per cent positive according to 
the modified test. 

5. The comparison of butter of high copper contamination from one 
creamery and that of another creamery with very little contamination was 
made. 

6. This modified test although qualitative is fairly accurate in determin- 
ing the extent of copper contamination in butter and is also a rapid, in- 
expensive test. 
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THE INFLUENCE OF STABLE TEMPERATURE ON THE PRODUC-— 
TION AND FEED REQUIREMENTS OF DAIRY COWS 


J. R. DICE 
Department of Dairy Husbandry, North Dakota Agricultural College 


INTRODUCTION 


Animal husbandmen employed by agricultural colleges and experiment 
stations, as well as other leaders working for improved animal husbandry, 
have been prone to assume that farm animals should be comfortably housed 
and that if they are kept in cold quarters, they will produce less and would 
have to use more or less of their ration to maintain body temperature. Many 
farmers apparently never have been and are not now overly careful about 
keeping their stock in warm quarters. 

Beef Cattle. Waters (1), writing in 1907, stated that ‘‘It has long been 
assumed that animals exposed to cold are required to use a considerable part 
of their ration to maintain the normal temperature of the body, and that a 
considerable part of the food used for fuel may be saved by providing a warm 
shelter for the animals.’’ That year he sent out a questionnaire to beef cattle 
feeders and found that about 18 per cent of them used a warm barn, nearly 
60 per cent an open shed, and about 23 per cent an open lot for feeding beef 
cattle. Many of the open sheds used were reported to afford little shelter. 

The summary of a three-year trial by Waters (1) showed that cattle 
housed in barns required 10.77 pounds of dry matter, cattle in open sheds 
required 10.25 pounds, and cattle in an open lot with no shelter other than 
windbreak and with cornstalks for bedding required only 10.22 pounds of 
dry matter for a pound of gain. Thus states Waters, ‘‘The cattle confined in 
barn at night and during stormy weather ate less, made smaller gains and 
less gain per pound of dry matter consumed than cattle that had access to 
an open shed or less economical gains than did those which were in an open 
lot without shelter and a pile of cornstalks to lie on.’’ Other trials (2, 3, 4, 5, 
6, 7, 8, 9) at various stations confirmed these results. 

Armsby (10), after reviewing the experimental evidence available at 
that time, 1908, noted that a summary of the experiments covering full fat- 
tening periods shows fully as good results for the exposed as for the barn-fed 
animals. ‘‘It seems clear at least that the value of shelter for fattening 
cattle has been exaggerated.’’ 

Dairy Cattle. It has also been assumed that of all farm animals, the 
dairy cows are the least able to withstand exposure and therefore must be 
kept in warm, comfortable quarters. Plumb (11) in 1893, Henry and Mor- 
rison (12) and Eckles (13) in 1923 expressed somewhat the same sentiment, 
although Eckles stated that dairy cows, ‘‘when well fed are not so sensitive 
to low temperature as is sometimes assumed.’’ 

Received for publication June 16, 1939. 
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An explanation published by Armsby (14) in 1917 has been quite gener- 
ally overlooked or ignored. Using experiments by Kellner, he showed that 
of the energy evolved as heat by a fattening steer on full feed, about 62 per 
cent of it was used to maintain body heat and 38 per cent was surplus. 
Armsby then cited work by Jordon (15) to show that the heat produced by 
one dairy cow was greater by 85 per cent and for another was 54 per cent 
greater than the amount needed for maintenance and that, ‘‘so far as mere 
maintenance of body temperature goes, no reason appears why a cow might 
not be subjected to comparatively low temperatures without causing any 
increased katabolism for the sake of heat production solely.’’ 

Buckley (16) at Maryland compared open stables to closed stables and 
found that, ‘‘the effects of extremely low temperatures are practically nega- 
tive in reducing the flow of milk.’’ 

Davis (17) compared an open shed with a barn for milk cows in Penn- 
sylvania and concluded that drops in atmospheric temperature decreased 
the milk yield for both groups, and that the cows in the open shed consumed 
slightly more roughage than the cows kept in the barn. Woodward, et al. 
(18), also compared the open shed with the closed barn for milk cows and 
report that ‘‘the cows consumed somewhat more feed and produced slightly 
more milk when kept in the open shed than when kept in the closed barn.”’ 

During the time this project was in progress, Kelley and Rupel (20) 
studied the relation of stable environment to milk production and found 
that under Wisconsin conditions the optimum stable temperature for dairy 
cows appeared to be about 50° F. and that cows running loose in a pen barn 
withstand low temperatures better than stanchioned cows. Regan and 
Richardson (21) housed cows in an air conditioned room and demonstrated 
that heavy milking dairy cows withstand cold temperatures better than warm 
temperatures. 

EXPERIMENTAL 


The preliminary work on the project reported in this paper was done to 
demonstrate the folly of turning milk cows out in the yard in the morning 
during cold weather and leaving them out all day. The production and per- 
sistency of production of this group of five cows was compared with that of 
a similar group kept in the barn and turned out for exercise for a few hours 
on nice days. All of the cows were kept in the barn during the night. At 
the end of two months, November—December, we were surprised to find that 
the out-of-doors cows maintained their production on a par with those kept 
in the barn. 

The mean temperature for November was 22° F., for December 9° F., 
with the minimum going below zero several times. 

The barn cows gained 184 pounds in live weight and the yard cows gained 
207 pounds during the two-month period. 

Table 1 gives the production of five cows in each group whose production 
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records were available for the month before and the month after the trial 
period. 

To check these results other groups of cows were turned out, night and 
day, during February and March and again during November and Decem- 
ber with access to hay in a rack and to an open shed. They were milked and 
fed grain and silage in the barn. The production of these groups was com- 
pared with that of similar groups housed in the dairy barn. 

The mean temperatures for February and March 1930 were 23.0° F. and 
27.0° F., respectively and for November and December were 30.4° F. and 
19.8° F. Table 2 and table 3 show the results of the two comparisons. 


TABLE 2 
Milk production by groups (converted to 4% milk) 
In Barn 
1930 | 1930 
| Feb. Mar. | Nov. Dee. 
No. cows included ......... 3 3 4 4 
Lbs. of 4% milk produced .| 2484.83 2537.73 3464.47 3201.36 
aoe Daily production of 4% milk ...... 88.74 81.86 115.48 103.27 
Lbs. drop in daily production .... | 6.88 | 12.21 
- % drop in daily production ........ 7.75 10.57 
In SHED 
No. Cows imeluded 3 3 4 4 
Lbs. of 4% milk produced ........... 2751.61 2833.66 3483.64 3144.79 
Daily production of 4% milk ..... 98.27 91.41 116.12 101.44 
Lbs. drop in daily production ..... 6.86 14.68 
% drop in daily production .... | 6.98 12.64 
TABLE 3 
Average daily milk production by groups (converted to 4% milk) 
In Barn 
Daily production of 4% milk 
| No. cows 
First month | Second month 
Feb.-Mar. 1930 3 | 83.74 | 81.86 
| 7 204.22 185.13 
Lbs, drop in daily production ...... 7 19.09 
% drop in daily production ..... 7 9.35 
Lbs. daily production per cow .... 7 29.17 26.45 
In SHED 
Feb.—Mar. 1930 ........ | 3 | 98.27 | 91.41 
Nov.—Dee. 1930 ........ 116.12 101.44 
7 214.39 192.85 
Lbs. drop in daily production mnt 7 21.54 
% drop in daily production ............. ioe | 7 10.05 
Lbs. daily production per cow ................ | 7 30.63 27.55 
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The production of the cows is calculated to 4 per cent milk using the 
formula 0.4 M plus 15 F. 
As indicated in table 4, the cows in the shed gained more weight than the 
cows in the barn. 
TABLE 4 


Weight summary 


Barn cows Shed cows 


No. cows | — 
| Lbs. gain orloss | Lbs. gain or loss 
Feb.—Mar. 1930 ............... 3 - 92 + 61 
Nov.—Dee. 1980 +340 +401 
eee 7 +248 +462 
Av. gain per cow ao + 35 + 66 


NUTRIENTS REQUIRED 


These data seemed to indicate that the cows housed in cold quarters pro- 
duced practically as well as those kept in a standard dairy barn. 

Contrary to the statement by Armsby (14), the assumption had been that 
the cows in the cold quarters required more feed than those in the dairy barn. 
The next phase of the project was to compare the amount of nutrients re- 
quired by a group of cows housed in a cold shed where the door was left open 
except during stormy weather and where the temperature was below freezing 
with that used by another group of cows or the same cows housed in the dairy 
barn. The cows in the shed were fed grain and silage and milked in the 
dairy barn. 

The comparisons for the first two trials were between cows kept in the 
barn vs. cows kept in the shed. The period used was for five months begin- 
ning November 1. The results are summarized in table 5. 


TABLE 5 
Production of separate groups of cows 


1932-33 1934-35 


| Barncows Shedcows | Barncows | Shed cows 


Lbs. 4% milk produced ae 19,664 18,393 18,521 20,297 
Mean humidity ..... — = 84.30 75.86 
Mean temperature, degrees F. ..... 45.30 31.80 51.16 24.87 


Lbs. gain in weight ~ 292 426 459 556 


The producing ability, stage of lactation, size and breed of the cows were 
always considered in making up the groups. During the next two seasons 
the method was changed somewhat and one group was kept in the dairy barn 
while the other group was in the shed and then the next month the two groups 
were reversed. This plan served to overcome any of the inevitable differ- 
ences that existed in the two groups. 
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TABLE 6 


Same cows in barn and shed—alternate months 


1935-36 1937-38 
Barn cows Shed cows Barn cows Shed cows 
Lbs. 4% milk produced 16,358 16,305 27,910 27,887 
Mean humidity ..... sane 83.50 73.40 82.92 67.23 
Mean temperature, degrees F. ..... 52.20 25.95 53.90 34.96 
Lbs. gain or loss in weight + 363 + 440 — 134 +1199 


Combining the results obtained in the four comparisons, we have the 
summary in table 7. 
TABLE 7 
Summary of all trials 


Summary of 4 trials 
(1932-33, 1934-35, 1935-36, 1937-38) 


Barn cows Shed cows 
Lbs. 4% milk produced 82,453 82,882 
Mean temperature, degrees F. 50.64 29.39 
Gain in weight, lbs. ...... + 980 + 2621 
TABLE 8 
Feed consumed 
Barn cows Shed cows 
| Hay Silage | Grain Hay | Silage | Grain 
| 
Ibs. Ibs. Ibs. Ibs. lbs. Ibs. 
1932-33 9,570.5 28,904 | 5,485.0 8,775.0 26,347 4,680.0 
1934-35 10,961.0 32,483 4,563.0 10,628.0 31,700 4,362.0 
1935-36 10,415.0 29,302 3,597.0 10,392.0 29,300 3,352.0 
1937-38 14,682.0 40,897 6,441.0 14,445.0 40,957 6,322.0 
Total 45,628.5 | 131,586 20,086.0 44,240.0 128,304 18,716.0 
TABLE 9 
Digestible nutrients consumed 
Barn cows Shed cows 
digestible digestible 
crude protein crude protein 
a Ibs. lbs. Ibs. Ibs. 
1932-33 ......... | 1,840.9 13,998.11 1,654.0 12,555.98 
1934-35 ......... | 1,942.0 | 14,872.80 1,880.0 14,409.60 
1935-36 .......... | 1,660.6 12,930.10 1,636.0 12,738.98 
1937-38 .......... | 2,599.9 19,237.91 2,570.3 19,044.24 
Total 8,043.4 54,038.92 7,740.3 58,748.80 
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During these trials the cows were fed corn silage and alfalfa hay in pro- 
portion to their body weight and were fed grain according to their produc- 
tion using Woodward’s rule (19) as a guide. The grain ration consisted of 
oats, barley, corn, wheat bran, bone meal and salt. 

TABLE 10 
Digestible nutrients used for production of milk 


SEPARATE GROUPS OF Cows 


1932-33 1934-35 
Barn cows Shed cows Barn cows Shed cows 
Lbs. protein for 100 Ibs. 4% 
milk 9.36 8.99 10.49 9.26 
Lbs. total digestible nutrients 
for 100 lbs. 4% milk 71.19 68.26 80.30 70.99 
Same cows in barn and shed—alternate months 
1935-36 1937-38 
Lbs. protein for 100 lbs. 4% 
milk 10.15 10.03 9.32 9.22 
Lbs. total digestible nutrients 
for 100 lbs. 4% milk .............. 79.04 78.12 68.93 68.29 


Summary of all trials 
(1932-33, 1934-35, 1935-36, 1937-38) 


Lbs. protein for 100 lbs. 4% milk 9.83 
Lbs. total digestible nutrients for 100 lbs. 4% milk 74.86 
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HEALTH OF COWS 


No cases of pneumonia developed during any of the trials. The shed 
cows did not suffer from frosted teats as much as was anticipated and when 
teats were frosted, it was in most cases due to wading thru snow in coming 
and going from the shed to the barn at milking time. Slightly more mastitis 
was reported for the groups in the shed and there was no difference in the 
oceurrence of ‘‘off feed’’ cases. 

It would therefore seem that under North Dakota conditions the follow- 
ing conclusions would be warranted. 


SUMMARY AND CONCLUSIONS 


1. The idea that dairy cows receiving an adequate ration need to be kept 
in a warm barn to be comfortable seems to be an assumption rather than a 
fact. 

2. Data presented herein show that provided dairy cows receive an ade- 
quate ration, have shelter from the wind, snow or rain and have a dry place 
to bed down that: (a) they can withstand exposure to cold temperature ; (b) 
that they will produce practically the same in a cold stable as they will in a 
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stable where the temperature is about 50° F.; (c) that milk cows on full 
feed, when housed in a cold stable produce sufficient surplus heat over usual 
maintenance requirements to maintain body temperatures without using 
nutrients for that purpose; (d) that cows housed in a cold shed require if 
anything somewhat less protein and total digestible nutrients for milk and 
butterfat production than other cows or the same cows when kept in a 
standard dairy barn; (e) that the cows in the cold shed tend to gain some- 
what more body weight than the cows in the dairy barn; (f) that the comfort 
and convenience of the caretaker and the protection of watering systems 
rather than the need of the cows justify the use of stables that are common 
today. 

3. It should be noted that the cows kept in the cold shed were always loose 
while those in the dairy barn were always kept in stanchions. 
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LIVE WEIGHT AND MILK-ENERGY YIELD IN CZECHOSLOVAK 
COWS 


W. L. GAINES 
Illinois Agricultural Experiment Station, Urbana, Illinois 


A recent paper’ by Kleinberg presents some 14,000 records of cows in 
Czechoslovakia, dealing with age, live weight, milk yield and fat yield. 
Kleinberg’s analysis of these records includes an application of the equa- 
tion,?» M=A+BW and the equation, F=A+BW. One of his three major 
breed groups and several of his minor age groups give a negative value for 
A, which indicates that in these particular groups the larger cows produce 
more milk or more fat per unit live weight than do the smaller cows. This 
situation is of so much interest that it seems desirable to express the results 
in terms of a power equation, relating milk-energy yield to live weight. 
Accordingly, in the present paper Kleinberg’s published data are fitted 
with the equation, 


FCM = bW* (1) 


In fitting equation (1) the constants, b and ¢ are derived from a least- 
squares solution of log FCM =log a+e log W, taking the W’s as the mid- 
points of the live-weight classes, and the FCM’s as the average FCM’s of 
the live-weight classes. The classes are treated as of equal weight, that is, 
differences in n are disregarded. The result is not a least-squares fit of 
equation (1) but affords an acceptable approximation to it. 


MILK-ENERGY YIELD AS A POWER FUNCTION OF LIVE WEIGHT 


Table 1 presents the constants of equation (1) for various groups of 
records according to breed and age of cow. The values of the exponent, e, 
range® from .10 to 2.96. Excluding groups of less than 100 records, the 
range is from .50 to 1.62. 
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1 Kleinberg, Antonin. Studie o viivu velikosti (vahy) a véku dojnice na produkci 
mléka (mit deutscher Zussamenfassung). Sbornik v¥zkumn¥ch tstavii zemédélsk¥ch CSR. 
Sv. 162. Praha, niékladem ministerstva zemédélstvi, 1937. 

2 Symbols are used in the present paper as follows: 

W = live weight of cow, kg. 

M=nmilk yield for fiseal year, kg. 

F = fat yield for fiseal year, kg. 

FCM =.4M + 15F = milk-energy yield for fiscal year, kg. 4% milk. (1 kg. 
4% milk = 750 calories.) 

n= number of cows or records. 

3 When working maintenance is expressed as a power function of live weight a similar 
range in value of the exponent (viz., .15 to 2.30) is found, with the further similarity that 
the best all-round value appears to be unity. 
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TABLE 1 
Milk-energy yield as a power function of live weight 


Breed | Rangein |  Rangeip FOM=bWs 
ageyrs. | weightkgs. b 
All breeds ..........._ | 2-15* 310-790 13,807 4.045 1.021 
Berner 2-15" | 370-790 653 | —«5067 1.368 
Pinzgauer . 2-15* 310-710 4,785 | 13.51 .802 
Simmentaler 2-15* | 310-790 8,367 | 12.09 850 
| 

Berner .............. 2-4 390-690 85 | 1134 -499 
Pinzgauer ......... 2-4 | 310-630 478 | 8.449 871 
Simmentaler ..... 2-4 310-770 1,074 6.013 
Berner ... 5-6 | 390-790 160 .6610 1.332 
Pinzgauver .......... | 5-6 310-710 1,062 | 69.55 528 
Simmentaler 5-6 310-790 2,361 9.849 .884 
Berner 7-8 390-790 111 | 1034 1.618 
Pinzgauer | 7-8 | 310-710 1,105 | 18.26 
Simmentaler 7-8 310-790 1,967 | 15.28 .816 
Berner ..... 9-10 430-790 59 -1090 1.596 
Pinzgauer 9-10 310-710 754 6.567 920 
Simmentaler 9-10 310-790 935 7.716 919 
Berner ............. 11-12 | 490-710 33 | .000408 2.460 
Pinzgauer .... 11-12 310-790 252 11.50 818 
Simmentaler 11-12 370-750 329 134.3 504 
13-15 490-690 18 | 0000138 | 2.961 
Pinzgauer ...... 13-15 330-630 83 147.5 405 

1343 -104 


Simmentaler 13-15 410-750 82 


* The starred groups include some cows of unknown age. 


The three breeds have exponents in equation (1) of 1.37, .85, and .80 
respectively. By combining the three breeds (without regard to differences 
in n) the 13,807 records give the equation FCM =4.045 W*°**. The data 
for the three breeds and the combined results are shown graphically in 
Figures 1, 2, 3 and 4. 


DISCUSSION 


The results for the cows represented in table 1 and figures 1-4 effec- 
tively dispose of the notion that ‘‘active mass’’ or ‘‘metabolic body size’’ or 
‘‘physiologie weight’’ is proportional to the } power of live weight in the 
sense that the } power of live weight represents the limit of potential capacity 
of cows to do sustained work in lactation. On the other hand the results lend 
support to the notion that, as between cows of different live weights, poten- 
tial lactation capacity (present or capable of development) is proportional 
to live weight.* 


4 The validity of this concept is not disturbed by the fact that small species as com- 
pared with large species of mammals may produce milk energy at a faster rate per wnit 


| 


LIVE WEIGHT AND MILK-ENERGY YIELD 73 


SOOO PULK-ENEREY YIELD 
BLANER BREED 


VYILLD -Ao. ¢ MLK (FCA, 


400 620 700 G00 
LWE 
Fic. 1. Relation of milk-energy yield to live weight in the Berner breed, 653 records. 
Equation of the smooth curve, FCM = .5067 W1-368, 


A noteworthy feature of Kleinberg’s data is the great range in live weight 
—from 300 to 800 kilograms. This range is equivalent to that from a small 
Jersey (660 pounds) to a large Holstein (1760 pounds). It is amazing to 
find such a range of size existing within a single breed, and, furthermore, 
within a narrow age range within a single breed (e.g. the group of 935 Sim- 
mentaler cows, 9-10 years of age, table 1). 

From the standpoint of number of records and range of live weight in- 
volved, Kleinberg’s data rank high as bearing on the problem of the relation 
between live weight of cow and milk-energy yield. 


live weight at the flush of lactation. In general, small species live faster and shorter lives 
than large species. A fair comparison between species with respect to milk-energy yield 
per unit live weight must introduce length of life. The lifetime capacity of organisms to 
work (transform energy in the various life processes) may be in general proportional to 
mature live weight, while the mature capacity for rate of work (as between species) may 
be proportional to the 3/4 power of live weight. 
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LWE -LNEREY YULLO 
PINZCAUVER BRELD 


S00 600 Foo S00 
LWE WEKEAT -h5. 

Fic. 2. Relation of milk-energy yield to live weight in the Pinzgauer breed, 4,787 
records. 

Equation of solid line, FCM= 40.79 W-52°, Omission of the last two observations 
(n=1 in each) gives the broken line, FCM =13.51 W-8°?. 
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Fie, 3. Relation of milk-energy yield to live weight in the Simmentaler breed, 8,367 
records. 
Equation of the smooth curve, FCM = 12.09 W-85°, 


es 
e 
e 
| 
2500 
| 
| 


| 


LIVE WEIGHT AND MILK-ENERGY YIELD 


4900 WEIENT AND NILK-ENEREY VIELO 
THREE BRELOS 
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Fig. 4. Relation of milk-energy yield to live weight in three breeds, 13,807 records. 
Equation of the smooth curve, FCM = 4.045 W1-921, The data are obtained from those 
of Figures 1, 2 and 3, disregarding differences in n, and including the last two observa- 
tions of Figure 2. 
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SUMMARY AND CONCLUSIONS 


Kleinberg’s data comprising 13,807 records of cows of three breeds are 
fitted with the equation, FCM=bW’, where FCM is milk-energy yield, kg. 
4% milk per year, and W is live weight of cow, kg. The records as a whole 
give the equation FCM = 4.045 W*°**. For the three breeds the exponent, e, 
is respectively .802, .850 and 1.368. For various age groups within breeds 


_ the exponent ranges from .10 to 2.96. If groups of less than 100 records are 


excluded the range of exponents found is from .50 to 1.62. 

The number of records and range of live weight (300 to 800 kgs.) make 
the data particularly valuable as bearing on the relation of milk-energy yield 
to live weight in the cow. The results support the equity of using milk- 
energy yield per unit live weight as a measure of dairy development among 
cows. 
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REPORT OF THE STUDENTS’ NATIONAL CONTEST IN 
JUDGING DAIRY PRODUCTS 


San Francisco, Calif., October 23, 1939 


The Iowa State College team was victorious in a big way at the Products 
Judging Contest held at the Dairy Industries Exposition in San Francisco, 
in which 14 teams participated. The Iowa team won first place in judging 
butter, milk, and ice cream and, therefore, first in ‘‘all products.’’ The 
trophies were 4 silver cups and a Dairy Industrial Research Fellowship. 
Individual members of the team won first, second, and third places in ‘‘all 
products,’’ first and third in butter, first and third in ice cream, and first in 
milk. Awards to individuals are gold, silver, and bronze medals for first, 
second, and third places, respectively. 

The University of Wisconsin team won the cheese judging event, beating 
Iowa, however, by only } point. 

Dairy Industrial Research Fellowships for winning second and third 
places in ‘‘all products’’ were awarded to the University of Wisconsin and 
Mississippi State College. 

Following are additional contest data: 

Teams from fourteen (14) State Agricultural Colleges participated in 
this, the tenth annual contest sponsored by the Dairy Industries Supply 
Association, Ine., and the American Dairy Science Association. 


Following is a list of those who won high standings in the contest: 


ALL PRODUCTS 


Individuals 
1—Donald E. Sherman, Iowa State College . 80.05 
2—Ocrel M. Russell, Iowa State College ..... 88.85 
3—Raymond J. Nelson, Iowa State College . 
4—T. J. Goodwin, Mississippi State College ... 98.01 
5—Herb. Hollender, University of Wisconsin . 102.60 
6—Marshal C. Winton, University of Tennessee ... 103.91 
7—T. A. Young, Mississippi State College 106.76 
8—Paul H. Cober, Pennsylvania State College .... 106.80 
9—Richard Neutzling, Ohio State University ......... .. 106.83 
10—James M. Nunnally, University of Tennessee 110.95 
Teams 

2W—Unniversity Of 12 
3—Mississippi State College ............... 13 
4—Pennsylvania State College 20 
H—Unniversity of Temmessee 22 
6—Ohio State University 
7—South Dakota State College ...... 
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T—Unniversity of 
G—Unniversity of Mimrmesotar 
10—Texas Technological College 
11—University of Nebraska .............................. 
13—New Mexico A. & M. College 

14—Texas A. & M. College 


BUTTER 
Individuals 


1—Raymond J. Nelson, Iowa State College ........................... 
2—John W. Walch, Pennsylvania State College elit 
3—Ocrel Russell, lowa State College .......... ae 
4—Donald E. Sherman, Iowa State College 
5—T. J. Goodwin, Mississippi State College ciersacipeupttiatoss 
6—Loren Zook, University of Nebraska ..................... 
7—Alvin Rippen, University of Nebraska 0 
8—Clayton Pflueger, South Dakota State College .............. 
8—Paul H. Cober, Pennsylvania State College ...................... 
10—Orville H. Herrick, University of California ....... 
10—Marshal C. Winton, University of Tennessee ...... 


Teams 


1—Towa State College 
3—University of Nebraska 
S—Mississippi State Colbege 
4—University of Wisconsin ............. 
5—South Dakota State College ..... 
6—Pennsylvania State College 
9—University of Tennessee ..... 
10—University of Minnesota. ..... 
12—Texas Technological College 
13—New Mexico A. & M. College ............ on 
14—Texas A. & M. College ................ 


CHEESE 
Individuals 


1—Marshal C. Winton, University of Tennessee 
2—Herb. Hollender, University of Wisconsin ......................... 
3—Paul H. Cober, Pennsylvania State College ...................... 
4—Loren Zook, University of Nebraska 
5—Donald E. Sherman, Iowa State College 200... 
6—John R. Raup, Pennsylvania State College ....................... 
7—Ocrel M. Russell, Iowa State College 00s 
8—Owen Pilgrim, University of Wisconsin 200000000 
9—Orville Nellen, University of Minnesota ............................... 
9—Willie Bell, Texas Technological College 0.000... 


33 | 
34 
35 
36 
43 
51 
54 
| 
7.5 
8.5 
9.5 
9.5 
10.0 
10.5 
11.0 
11.5 
11.5 
12.5 
12.5 
26.5 
37.5 
47.5 
50.5 
50.5 | 
50.5 
51.0 
67.5 
71.5 
79.0 
104.0 
25.25 
25.25 
25.25 
a 25.50 
27.25 
27.50 
29.00 
29.25 
29.75 
29.75 
: 
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Teams 
1—University of Wisconsin 86.75 
2—Iowa State College 87.00 
3—University of Tennessee . 
4—Pennsylvania State College 00.00.0000... . 91.25 
5—Mississippi State College 92.25 
5H—Texas Technological College . 92.25 
7—University of Minnesota 
8—Kansas State College . 97.25 
9—Ohio State University 
10—University of Nebraska 101,25 
11—University of Califormia 111,00 
12—South Dakota State College 113.75 
13—New Mexico A. & M. College Sosbloihecioeiaian 134.00 
14—Texas A. & M. College . 
ICE CREAM 
Individuals 
1—Ocrel M. Russell, Iowa State College . 
2—Donald E. Sherman, Iowa State College .... ee 33.5 
3—T. J. Goodwin, Mississippi State College ................. . 875 
4— James Jezeski, University of Minnesota 38.0 
4—James M. Nunnally, University of Tennessee ............... 38.0 
6—Raymond J. Nelson, Iowa State College ................ aes — 
7—Orville H. Herrick, University of California ........... 39.5 
7—Paul H. Cober, Pennsylvania State College .0000000.... 39.5 
9—John W. Walch, Pennsylvania State College 00000... 39.66 
10—Richard Neutzling, Ohio State University 39.83 
| Teams 
2—Mississippi State College 125.00 
S—University Of Wiiscomsim 127,00 
4—Pennsylvania State College. 127.66 
6—South Dakota State College maciiccccuisitkabhdl . 130.81 
T—Unniversity Of Califor 133.00 
8—University of Minnesota ........ 
9—Texas Technological Coblege . 137.16 
138.16 
1i—GQhio State University 199.5 
12—University of Nebraska 147.50 
14—New Mexico A. & M. College ...................  sceabinanbisbdiaiasdetbin’ 173.50 
MILK 
Individuals 
1—Donald Sherman, Iowa State College - 


2—Thomas Harman, Ohio State University 00000... 15.15 


| 
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3—T. A. Young, Mississippi State College 16.51 
4—John D. Bowers, Ohio State University 16.93 
5—Herb. Hollender, University of Wisconsin 17.85 
6—Ocrel M. Russell, Iowa State College 
7—T. J. Goodwin, Mississippi State College 0... . 19.01 
8—Raymond J. Nelson, Iowa State College ... sitiianicinindar. 
9—Marshal C. Winton, University of Tennessee ...................... 22.66 
10—John R. Raup, Pennsylvania State College 00000000... 22.85 
Teams 
1—Iowa State College ....... 49.15 
3—Gite University 55.08 
3—Mississippi State College . . 60.92 
4—University of Wisconsin ................. . 74.98 
5—University of Tennessee |... 77.86 
6—Pennsylvania State College ............. 
80.76 
8—Texas Technological College ............ 
9—University of Minnesota 
10—South Dakota State College .......... 98.11 
11—New Mexico A. & M. College 100.05 
13—Texas A. & M. College ......... . 110.76 


116.11 


J 
| 
| 
| 
| 


American Dairy Science Association Announcements 


PURDUE UNIVERSITY INVITES YOU TO ATTEND THE THIRTY-FIFTH ANNUAL 
MEETING OF THE AMERICAN DAIRY SCIENCE ASSOCIATION 


To the Officers and Members of the 
American Dairy Science Association: 

It is a pleasure to know that the Thirty-fifth Annual Meeting of the 
American Dairy Science Association will be held at Purdue University, June 
24-28, 1940. We hope that you will take this opportunity to become 
acquainted with the members of our staff and to visit our different depart- 
ments while you are on our campus. 

You may also be interested in visiting some of our fine Indiana farms 
and factories, and at least one of the State Parks for which Indiana is noted. 

We are looking forward to your coming to Purdue and extend to you a 
most cordial welcome. We will make every effort to assist you in having a 
successful meeting and to see that your visit with us is a pleasant one. 

Very sincerely yours, 
(Signed) Epwarp C. Exuiort, Pres. 
Purdue University, 
W. Lafayette, Indiana 


THIRTY-FIFTH ANNUAL MEETING, PURDUE UNIVERSITY, 
W. LAFAYETTE, INDIANA, JUNE 24-28, 1940 


Monday—June 24 


1:30 p.m.—General Registration and Room Assignment. 
2:00-4:00 p.m.—Dairy Products Judging Conference for Coaches and 
Instructors. 
8:00 p.m.—Board of Directors Meeting. 


Tuesday—June 25 
10: 00-12 : 00 Noon—Opening Session. 
1:30-3:30 p.m.—Sectional Meetings. 
3:30 p.m.—Committee Meetings. 
8:00 p.m.—Social Honr. 


Wednesday—J une 26 
8: 30-9: 30 a.m.—Committee Meetings. Inspection of Extension Ex- 


hibits. 
9: 30-12: 00 Noon—Sectional Meetings. 
1:30-3:30 pm— 


3:30 p.m.—Business Meetings for Sections. 
8:00 p.m.—Entertainment. 
81 
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82 ANNOUNCEMENTS 


Thursday—J une 27 
8:30-9:30 a.m—Committee Meetings. 
9: 30-12: 00 Noon—Sectional Meetings. 
1:30-3:30 = 
3:30 p.ma.—General Session and General Business Meeting. 
6:30 p.m.—Annual Association Banquet. 


Friday—June 28 
9:00 p.w.—Board of Directors Meeting. 


CALL FOR TITLES AND ABSTRACTS OF PAPERS 


Members of the Association are invited to submit titles and abstracts of 
papers dealing with original investigations. Those interested in presenting 
papers should comply with the rules regarding the abstracts and other 
information listed below. 


RULES REGARDING ABSTRACTS AND PAPERS 


Any member of the Association may submit a title for the program. 
Members are limited to two papers of which they are authors or co-authors 
unless the extra papers fit into the program being planned. No title will 
be accepted unless it is accompanied by an abstract. At least one of the 
authors of a paper must be a member of the Association. A title and 
abstract is to be sent in only when the author or co-author has the intention 
of presenting the paper. 

Publication of Abstracts——The abstracts will be published in the June 
number of the ‘‘Journal of Dairy Science.’’ Please typewrite this plainly 
since the abstract is a copy for the printer. Leave ample margins and a 
double space between lines. Prepare the abstract so that it is ready for 
final publication. 

Length of Abstracts —The abstract must be short, 500 words or less. 

Contents of Abstracts—The abstract should contain concise statements 
of (1) the problem under investigation, (2) the experimental method used, 
and (3) the essential results obtained. Charts, graphs, photographs and 
tables will not be accepted. 

Time for Presentation of Papers.—Ten minutes will be allowed for the 
presentation of each paper. 

To be included in the program the title and abstract must be in the 
hands of the chairman of the Program Committee not later than April 15, 
1940. 

All communications relative to the program should be addressed to Dr. 
B. E. Horrall, Department of Dairy Husbandry, Purdue University, W. 
Lafayette, Indiana. 


| 
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PRESIDENT’S MESSAGE 


The president’s message to the members of the American Dairy Science 
Association should voice the opinions of the full Board of Directors. I trust 
that my associates will agree with my comments. 

According to our secretary’s report, which may be found in our Journal 
of August, 1939, the number of our members was abov2 1,400 with the 
addition of 149 affiliated members. 

We hope that through the alertness and friendliness of our members, 
invitations to join our Association will be received by many good prospects. 
**Section 1. Any person is eligible to membership who is formally an- 
nounced by an Agricultural College or Experiment Station, or by the Bureau 
of Dairy Industry of the United States Department of Agriculture or by 
the Canadian Department of Agriculture as an instructor, extension worker, 
investigator, or administrative officer connected with the dairy industry, or 
any person fulfilling a position of responsibility connected with the dairy 
industry who has had a college or university training in technical science, 
or any person filling a responsible position in the dairy industry of a pro- 
fessional character requiring a technical knowledge of dairying of a high 
order.’ 

The success of our Association depends on the number and the quality 
of our members. That is one of the reasons why student affiliation has been 
made possible at $3.00 per year. This includes the subscription for our 
Journal. Student affiliation is open only to four-year and graduate stu- 
dents who are majoring in some branch of the dairy industry. Several 
student branches of the American Dairy Science Association have already 
been organized in dairy departments and it is urged that students and 
teachers in other departments consider a similar action. If it seems not 
wise to organize a student branch, or an affiliated group of students, it is 
desirable that the students receive the information that they individually 
may become student affiliates of our Association and receive our Journal for 
$3.00. Also all students affiliated may become regular members after 
graduation on the payment of the usual $5.00 fee, without contributing the 
additional $5.00 initiation fee. 

THE JOURNAL oF Datry ScreNcE has now reached the place in its devel- 
opment where it is the best publication that students in college, as well as 
older students in the industry, can read. It contains not only articles in 
science, but it presents abstracts of 68 foreign and domestic journals and 
9 special publications as well. These concentrations are made possible by 
99 abstractors who give freely of their time. 

The readers as well as the contributors to our Journal will be interested 
in the effort that is being made to standardize the style of the manuscripts. 
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They, also, will be happy to know that an index of the first 20 volumes is 
being prepared. 

Now may I eall attention to the program of our next convention. 
Doctor B. E. Horrall, of the Department of Dairy Husbandry, Purdue 
University, is chairman of the program committee. His task can be made 
a pleasant and satisfactory one to himself and to our Association if our 
members will bear in mind the recommendations of the program and reso- 
lutions committees of this year. The committee that built the program gave 
us this statement. ‘‘The committee recommends that the Departments of 
Dairy Husbandry or Divisions from the various Experiment Stations exer- 
cise the same care in reviewing subject matter of the individuals presenting 
papers, as they would if such papers were to be presented in the most con- 
servative scientific journals.’’ 

The resolutions committee offered the following improvement: ‘‘There- 
fore, be it resolved : 

‘*That the members of the Association in the future exercise greater 
discretion in submitting titles and abstracts to the Program Committee when 
there is little likelihood of the authors’ being able to attend the meeting, 
since it is believed that the abstracts should not be regarded merely as a 
convenient method of securing advance publication of research in progress.’’ 

Often I hear the statement: ‘‘I hardly know how I ean arrange to go 
to the convention this year, but I just can’t afford to stay away.’’ We shall 
look for you at W. Lafayette the last week in June, 1940. 

E. S. Guturim, 
President 
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ABSTRACTS OF LITERATURE 


BACTERIOLOGY 


1. A Study of the Effect of the Growth of Some Organisms in Milk on 
the Phosphatase Test. Patey, Certified Laboratories, 
Ine., New York City. J. of Milk Techn., 2: 251-253. 1939. 


The organisms B. lacticus, 8S. aureus, E. coli (2 strains), Lactobacillus 
acidophilus, Lactobacillus bulgaricus, S. lactis, B. subtilis, and 8S. albus, 
were studied and found to have no effect upon the phosphatase test when 
made by either the Gilereas-Davis modification of the Kay and Graham 
method or by the Scharer method. L.H.B. 


2. The Sterilizing Quality of Chlorine Solutions Under Different Condi- 
tions. F. M. ScaLes anp Murien Kemp, Sheffield Farms Research 
Laboratory, New York City. J. of Milk Techn., 2: 215-221. 1939. 


The pH and temperature of a chlorine solution are important factors 
affecting its germicidal efficiency. A pH around 6.0 proved better than one 
around 10.0 or 11.0. In laboratory and plant tests a solution containing 
about 50 p.p.m. of available chlorine at a pH around 6.0 proved to be as 
satisfactory as one containing 255 p.p.m. of chlorine at a pH of about 10.0. 
Acid sodium phosphate is satisfactory for use in adjusting the pH. 

A temperature of 90° F. proved more effective than did a lower tem- 
perature when the pH of the solution was 8.0 or under. 

Two minutes exposure seemed too short for dependable sterilizing action 
when solutions containing 50 p.p.m. available chlorine were used even at acid 
pH values. Five minutes was generally satisfactory. 

Cultures of S. aureus and mixed cultures were used in the tests. 

L.H.B. 
CHEESE 
3. The Salting and Cooking of Curds in the Manufacture of Several Vari- 
eties of Cheeses. J. C. Marquarpt, N. Y. State Agr. Exp. Sta., 
Geneva, N. Y. Techn. Bull. No. 670. July, 1936. 


A study has been completed associating the composition and quality of 
five varieties of cheese with variations in salting and cooking methods. 

The study revealed that cheese curds should be salted at a rate based upon 
the milk fat content of the milk used. 

Cook variation studies added fundamental knowledge useful for further 
investigations dealing with cheese improvement. 

The study indicated that comparable milks made into cheese produced 
quality cheeses upon the basis of the cheese variety made, with Cheddar 
first followed in order by granular, Monterey, and brick. 
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The study indicated that quality and uniformity could not be regularly 
expected when making cheese by the Camosun method from the type of milk 
generally available. J.C.M. 


4. Methods for Determining Salt in Various Cheeses. J. C. Marquarpt, 
N. Y. State Agr. Exp. Sta., Geneva, N. Y. Techn. Bull. No. 249. 
Sept., 1938. 


The reliability of results obtained with the modified Volhard procedures 
for analyzing cheeses for salt has been established for several varieties of 
cheeses. 

A simple procedure is described for rapidly determining by direct titra- 
tion the salt percentage in several cheese varieties when less than 5 days old. 

Comparable results were obtained when using potassium chromate and 
dichlorofluorescein as indicators for the direct titration. 

Failure to attain reliable results with certain well-cured cheeses by a 
direct titration method has been studied. The importance of soluble protein, 
time in solution, temperature of solution, and reaction have been reported 
upon. J.C.M. 


5. Methods of Making Cheddar Cheese from Milk with a Low Curd Ten- 
sion Due to Latent Mastitis. J. C. Marquarpr anp G. J. 
Hucker, N. Y. State Agr. Exp. Sta., Geneva, N. Y. Techn. Bull. 
No. 242. 1937. 


It is generally agreed that a high quality cheddar cheese cannot be made 
from milk produced by cows with an active mastitis infection. However, 
since the udder tissues of practically all cattle harbor the streptococcus asso- 
ciated with the common type of bovine mastitis, the infection exists either in 
a latent or a chronic condition in almost all producing herds. 

This investigation has shown that even where the milk contains demon- 
strable numbers of mastitis streptococci and more than 500,000 leucocytes per 
ec., the milk can be made into satisfactory cheddar cheese though it may lack 
in normal curd-formation properties. This was accomplished by the addition 
of 1} to 3 per cent of starter, or by the addition of 30 per cent hydrochloric 
acid at the rate of 100 ec. per 1,000 pounds of milk with a smaller amount 
of starter. 

The study has revealed the necessity and importance of using a test like 
the Marschall cup test in making cheese from milk whose curd tension varies 
from normal. It has been established that after 9 months of curing, Strep- 
tococcus agalactiae were present in the cheeses made from the experimental 
milk with a low curd tension. 

Unless even latent or chronic conditions of mastitis are eliminated from 
cheese milk herds or the milk is especially handled during the making, losses 
may be experienced. J.C.M. 


DISEASE A3 


6. Cheeses of New York State. ©. D. Ketiy anp J. C. Marquaropr, N. 
Y. State Agr. Exp. Sta., Geneva, N. Y. Cireular No. 174. Aug., 
1937. 


The varieties of cheese made in New York State are briefly described. 
T.S.S. 


7. Pasteurization of Milk for Cheese Making. C. D. Ketty, N. Y. State 
Agr. Exp. Sta., Geneva, N. Y. Circular No. 175. <Aug., 1937. 


Reasons for pasteurizing milk for cheese making from the public health 
and cheese quality aspects are discussed. The development of pasteurization 
in the cheese industry is briefly outlined. Some of the problems encountered 
in making cheese from pasteurized milk are presented. The possible value 
of pasteurization as a means of maintaining uniform high quality in cheese 
is pointed out. T.S.S. 


DISEASE 


8. Mastitis. IV. The Composition of Milk as Affected by Latent Mas- 
titis. A. C. Danupere, J. J. Kucera, J. C. HENtNG anp G. J. 
Hucker, N. Y. State Agr. Exp. Sta., Geneva, N. Y. Techn. Bull. 
No. 239. 1936. 


Earlier investigations indicate that the chemical composition of abnormal 
mastitis milk is quite different from that of milk normal in appearance. More 
recent work indicates that a latent mastitis infection may be present in the 
udder without causing any visible change in the milk. The present investi- 
gation was undertaken to determine whether there is a demonstrable rela- 
tionship between the degree of infection and the chemical composition of milk 
normal in appearance. 

Only cows having udders free from active inflammation and whose milk 
was normal in appearance were selected for study. These cows were divided 
into three groups, viz., (A) no demonstrable infection, (B) slight infection 
and (C) pronounced latent infection but milk normal in appearance. 

Composite milk samples of complete milkings from each of these groups 
were submitted to detailed chemical analysis. During the course of the study 
samples of fore-milk from each quarter of each cow were studied by bac- 
teriological test to determine the amount of infection present. 

Only slight differences in the chemical composition of the mixed milk of 
these groups were found, regardless of the degree of infection, as long as the 
milk remained normal in macroscopic appearance. The slight differences in 
chemical composition included a decrease in lactose, specific gravity, skim- 
milk solids and curd tension while the chlorides and albumins were slightly 
increased. These changes in composition were not greater than variations in 
chemical composition of milk between two herds of the same breed. 

It is concluded that milk normal in appearance is essentially normal in 
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chemical composition. If no milk is included from inflamed, congested or 
injured quarters, the chemical composition of the milk from a herd will be 
normal in chemical composition. 
It follows that earlier investigations on the chemical composition of 
normal milk were not affected by the possible presence of latent mastitis. 
Authors’ Abstract. 


9. Mastitis. VI. The Effect of Feeding Irradiated Yeast on the Re- 
sistance of the Udder to Bovine Mastitis. G. J. HucKer anp 
Marion Snyper Reep, N. Y. State Agr. Exp. Sta., Geneva, N. Y. 
Techn. Bull. No. 243. 1937. 


To determine the effect of irradiated yeast on the resistance of dairy cows 
to udder infections, 116 cows in four dairy herds were studied. Fifty-one 
were fed irradiated yeast in the grain mixture. In three herds 9 ounces per 
day per cow and in one herd 44 ounces per day per cow were fed. 

Prior to the beginning of the feeding of the yeast, weekly quarter samples 
from all cows were subject to laboratory examination over a 4-month period 
to determine the amount of mastitis infection present. Examinations were 
made for presence of mastitis streptococci, number of leucocytes per cc., 
reaction to brom thymol blue, and physical appearance of the milk. Subse- 
quent to the initiation of the yeast feeding, similar samples were secured for 
approximately 20 months. In all, the observations were made on the experi- 
mental herds over a period of 2 years. 

In general the feeding of irradiated yeast was found to have no significant 
effect upon the resistance of the udder to the invasion of mastitis streptococci. 
Depending upon the index of infection used, from 10 to 13 per cent more of 
the infected yeast-fed cows showed an improvement than was found in the 
case of the infected cows not fed yeast. 

No prophylactic effect was found by the addition of irradiated yeast to the 
diet of mastitis-free cows. Authors’ Abstract. 


10. Mastitis. VII. The Relation of Bovine Mastitis to Milk Produc- 
tion. G. J. Hucker, Marion Snyper REED Anp E. 8. Savaae, N. 
Y. State Agr. Exp. Sta., Geneva, N. Y. Techn. Bull. No. 244. 
July, 1937. 


The investigation was planned to secure definite information on the rela- 
tionship between udder infections and the total amount of milk and milk fat 
produced. Thirty-five cows were studied over a period of 4 years. Fifteen 
of these cows remained free from infection and 3 were infected throughout 
the entire course of the investigation, while 17 became infected during the 
period in which the observations were made. Weekly quarter samples of 
fore-milk were secured from each cow and examined for presence of mastitis 
streptococci, the number of leucocytes per ce., reaction to brom thymol blue, 
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and the macroscopic appearance of the milk. Daily total milk and milk fat 
production records also were noted for each cow. 

Infections of the udder did not affect production as reflected by the per- 
sistency in production when the only evidence of infection secured was the 
presence of mastitis streptococci or more than 500,000 leucocytes per ce. in 
the fore-milk. No appreciable effect upon production could be found until 
the infection was sufficiently advanced for the milk to be abnormal in physical 
appearance. 

Latent and chronic mastitis when confined to one quarter did not signifi- 
eantly affect production. When such an infection involved three or more 
quarters significant effects could be noted. The progressive nature of the 
infection causes it eventually to become sufficiently advanced to affect pro- 
duction. Advanced infections when confined to one quarter did not affect 
production until the condition became active and the milk was abnormal in 
appearance. 

The percentage of milk fat was not affected independently of the total 
production. Total and milk fat production trends responded similarly to 
the effects of infection. It was also found that slight infections as evidenced 
by presence of mastitis streptococci in the fore-milk or more than 500,000 
leucocytes per ce. did not affect production materially. 

It is concluded that streptococcic infections of the udder must be suffi- 
ciently advanced to make the milk alkaline to brom thymol blue or to show 
evidences of infection by changes in its physical appearance before a material 
effect can be noted on production of milk or milk fat. 

Authors’ Abstract. 


11. Mastitis. VIII. The Use of a Specially Prepared Vaccine in an At- 
tempt to Control Bovine Mastitis. G. J. Hucker anp Paut ARNE 
Hansen, N. Y. State Agr. Exp. Sta., Geneva, N. Y. Techn. Bull. 
No. 245. July, 1937. 


A study was made of the possible prophylactic and therapeutic action of a 
vaccine prepared from stock and freshly isolated herd strains of Streptococcus 
agalactiae Lehmann and Neumann. Injections of milk were used in connec- 
tion with the vaccines. 

One hundred two animals in four herds were studied over a period of 2 
years, 45 being vaccinated and 57 being retained as untreated controls. 

Weekly quarter samples were secured for 4 to 7 weeks prior to vaccination 
and weekly quarter samples for 3 months and monthly quarter samples for 
approximately 14 months subsequent to vaccination were examined in the 
laboratory for presence of mastitis streptococci, number of leucocytes per cc., 
reaction to brom thymol blue, and physical appearance of the milk. 

It is concluded that vaccines prepared from stock and freshly isolated 
strains of Streptococcus agalactiae give no evidence of increasing the resis- 
tance of dairy cattle to mastitis. 
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Similar vaccines were found to have little or no therapeutic action in the 
treatment of latent and chronic udder infecions. Neither the prophylactic 
nor therapeutic action of this vaccine was stimulated by the use of simul- 
taneous intramuscular injections of milk. Authors’ Abstract. 


12. Mastitis. IX. The Maintenance of a Herd Free from Mastitis. G. 
J. Hucker anv E. 8. Harrison, N. Y. State Agr. Exp. Sta., Geneva, 
N. Y. Techn. Bull. No. 246. July, 1937. 


Three experimental herds which included a total of 271 cows were studied 
over a period of 3 years. Weekly quarter samples of fore-milk were examined 
for presence of mastitis streptococci, number of leucocytes per cc., reaction 
to brom thymol blue, and physical appearance of the milk. 

One of the experimental herds, when the studies were inaugurated, con- 
tained no animals which discharged streptococci demonstrable by any of the 
methods used; another contained a moderate number; while the third con- 
tained a large percentage of infected individuals. The herd with the mod- 
erate amount of infection was divided into two sections. In one section the 
cows were milked in order of infection while in the other no effort was made 
to isolate or segregate the infected individuals. 

Under the conditions studied it was impossible to maintain a herd free 
from cows which discharged mastitis streptococci in the milk. The percent- 
age of new infections as evidenced by the appearance of mastitis streptococci 
in the fore-milk was proportionately decreased as the amount of infection in 
the herd decreased. In the herd which was relatively free from infection 
when the studies were inaugurated, only 11 per cent of the total cows devel- 
oped an infection, while 30 per cent of the cows in the remaining two herds 
developed an infection as evidenced by mastitis streptococci in the milk. 

It proved possible to maintain a herd relatively free from cows which 
produced abnormal milk. 

Thirty-six per cent of all heifers from the experimental herds discharged 
mastitis streptococci in the fore-milk during the first week of lactation. The 
condition of the udder of the dam did not appear to affect the amount of 
infection in the heifer. A relationship was found, however, between the 
amount of infection in the parent herd and the incidence of infection in first- 
ealf heifers. Authors’ Abstract. 


13. Chronic Mastitis. G. J. Hucker anp P. Arne Hansen, N. Y. State 
Agr. Exp. Sta., Geneva, N. Y. Circular No. 147. Oct., 1936. 


A discussion of chronic mastitis, its causes, detection and practical sug- 
gestions for its control. T.S.S. 


14. A Study of Milk-borne Epidemics. Pau. B. Brooks, State Dept. of 
Health, Albany, N. Y. J. of Milk Techn., 2: 168-174. 1939. 


ICE CREAM 


A study of milk-borne epidemics over a 22 year period in New York State, 
exclusive of New York City, indicates that the majority of outbreaks origi- 
nated on the farm. Some specific outbreaks are cited giving causes found. 
The value of pasteurization as a protection is emphasized. L.H.B. 


FOOD VALUE OF DAIRY PRODUCTS 


15. The Nutritional Properties of Milk. C. P. Sxcarp, Wis. Alumni Re- 
search Foundation, Madison, Wis. J. of Milk Techn., 2; 249-251. 


1939. 
A diseussion is given of some of the food factors found in milk and their 
nutritional importance. L.H.B. 


ICK CREAM 


16. The Bacteriological Quality of the Ice Cream Supply for a Small 
City. M. W. Yace anp R. C. Hickey, N. Y. State Agr. Exp. Sta., 
Geneva, N. Y. Techn. Bull. No. 248. Sept., 1937. 


With the exception of three or four of the larger cities in New York State, 
but little work is being done by municipalities on ice cream sanitation, and 
knowledge in respect to sanitary quality of ice cream and ice cream ingredi- 
ents is quite inadequate. 

A bacteriological study was made of the ice cream supply for a small city 
since it was believed that the results would be of general interest and appli- 
cable to the situation in many other municipalities. 

Both total and coliform counts were determined for 77 process samples 
from 7 locai plants, 137 ice cream samples from 12 retail stores, and 36 dipper 
water samples from 18 establishments. Process samples demonstrated that 
either gelatin or color was excessively contaminated at four plants and cream 
at one plant. Freezing equipment was in poor sanitary condition at two 
plants. 

Coliform counts were more sensitive than either standard nutrient agar 
or tryptone agar counts in revealing contamination by ice cream dippers and 
dipper waters which were in poor sanitary condition in the majority of 
instances. 

Three of the 12 manufacturers had all standard agar plate counts of store 
samples of vanilla ice cream under 100,000 per gram. Eight manufacturers 
had an average (logarithmic) standard plate count under 100,000 per gram. 
The average count of 112 store samples was 59,800 per gram, a higher average 
than usually found in cities and states where bacteriological control is exer- 
eised. In the case of 9 of the 12 manufacturers, there had been no previous 
bacteriological control of their product. Authors’ Abstract. 


17. General Retail Store Management. Rorert Suttiz. Ice Cream 
Trade J., 35: 10, 70. 1939. 
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This is the seventh of a series of articles on retail store management. 
Attention is directed to the importance of an organized personnel with a direct 
line of authority from the general manager to the store supervisor, to the 
store manager, and to the counter salesman. The store supervisor should 
perform the following duties. 

(a) Inventory store periodically. 

(b) Check and analyze the store reports and payrolls. 

(c) Inventory periodically the store equipment. 

(d) Make general inspection of store. ; W.H.M. 


18. Egg Solids. M. A. Wmwianp ann M. J. Mack. Ice Cream Trade J., 
35: 10, 1939. 


The analysis of 7 samples of egg yolk powder showed that the fat varied 
from 30.66 to 61.75 per cent, yolk solids from 33.06 to 90.09, moisture 3.85 
to 6.15, protein from 27.56 to 42, and pH from 5.44 to 6.10. 

Fat determinations were made by using a modification of the Mojonnier 
method. One gram of powder was weighed in a butter boat and placed in a 
dry extraction flask. Ten ce. of aleohol was added and mixed thoroughly. 
Next 25 ce. of ethyl ether was added and shaken, followed by 25 ee. of 
petroleum ether and 2 or 3 ce. of water and thoroughly shaken. The usual 
Mojonnier procedure was followed from this point. 

The moisture was determined by the toluene-distillation method now 
recommended for milk powder. Protein determinations were made by the 
Kjeldahl method. The pH determinations were made with a Leeds-Northrup 
potentiometer. The per cent of egg yolk solids present was determined on 
the basis of the lipoid content using Perlman’s method (1933 Ann. Rept., p. 
131, N. Y. S. Dept. of Agriculture and Markets). 

The egg powders were used in ice cream and the following observations 
made. Ice cream containing egg powder was firm when drawn from the 
freezer, withstood heat shocking well, and had a smooth compact appearance 
relatively free from visible air cells. Flavor improvement is dependent on 
the quality of egg products used. Eggs also improved the texture of the ice 
cream. The egg powder blends appear to be of value to the extent that they 
contain egg yolk solids. In order that a manufacturer may comply with 
standards for egg content of custards it is desirable to know the composition 
of the egg product used. W.H.M. 


19. Cost Control. Louis M. Kesster. Ice Cream Trade J., 35: 9, 10. 
1939. 


Cost accounting may be looked upon as an effective tool which will help 
management, reduce costs, eliminate wastes and inefficiencies, and form a 
basis for critically analyzing current costs by comparing them with estimates 
previously set up to indicate what, in the light of good judgment, costs should 
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be at the current volume of production. In almost any system one will find 
the three-fold break down into materials, direct labor, and overhead. 

Effective material control may be maintained by keeping the following 
records : mix and pasteurizing reports ; thermometer readings ; freezing room 
reports showing quantities of mix frozen and analysis of overrun ; hardening 
room reports showing quantities in and out; a check system for products out 
and in by delivery trucks. 

Adequate maintenance is necessary to give information for entries in the 
general accounts, for analysis and distributions, and for social security 
requirements. Time keeping and the handling of payrolls should be kept 
separate for purpose of internal check. 

The control of overhead began with a break-down of expenses into these 
fixed and variable elements. Fixed expenses are those which are inherent 
in the capacity to produce. They vary little with changes in volume. Vari- 
able expenses are those which are incurred as operations begin and which 
vary more or less directly with activity. 

Expense control requires the preparation of a flexible budget with pro- 
vision for adjustment to conditions of actual activity. A hypothetical case 
is presented by the author to show how the flexible budget works. Control of 
costs can be made effective by watching costs as they come in to see that too 
many unexpected and unwelcome guests do not arrive. This is more effec- 
tive than mere standing at the exit to place a price tag of so much per gallon 
on all products as they go out. W.H.M. 


20. Plant Records. Perry E. Pirer. Ice Cream Trade J., 35: 10, 35. 
1939. 


The author suggests that mix formulas be kept on small vari-colored ship- 
ping tags as a time saver for the mix department. He suggests the testing 
and standardizing of each mix so that the ice cream will meet legal require- 
ments. <A standardization chart and explanations for standardizing mixes 
are presented in detail. The importance of keeping plant records and main- 
taining a laboratory for plant control are emphasized. W.H.LM. 


21. Quick Frozen Foods, The Trend—The Reasons. ANonyMmous. Ice 
Cream Trade J., 35: 9,15. 1939. 


This timely article presents the attitude of several ice cream manufactur- 
ers on the frosted food industry. Many feel that it is an opportunity for 
winter as well as summer profit at comparatively little additional overhead. 


W.H.M. 


22. Let’s Face the Facts on Frozen Foods. Cuar.es Q. SHermMan. Ice 
Cream Trade J., 36:8,8. 1939. 


This article points out some of the pitfalls ice cream manufacturers should 
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avoid if they are to succeed in the frosted food industry. Dealers should 
not be exploited by selling them equipment which is not needed, rather they 
should be shown how to care for their equipment and the products which they 
sell from it. W.HLM. 


23. How to Figure Overrun in Ice Cream. B. I. Masvurovsky. Ice 
Cream Trade J., 38: 8, 39. 1939. 


Two examples of how to figure overrun in fruit ice cream are presented. 
Assuming that 600 gallons of ice cream mix were used to manufacture straw- 
berry ice cream, and 60 gallons of strawberry fruit and juice were incor- 
porated in the finished ice cream—how much overrun was obtained when the 
yield was 1200 gallons of strawberry ice cream? 

Example I: Solution: (1) 600 plus 60 equals 660 gallons of basic mate- 


rial (ice cream mix plus fruit). 
(2) 1200 minus 660 equals 540 gallons overrun. 


a, 540x100... 
(3) 660 = 81.8% overrun. 
Proof: Step I 660 gallons of basic material weighs 660 x9 = 5940 
Ibs. 


Step II Since 1200 gallons of finished strawberry ice 
cream weigh 5940 lbs., the weight per gallon of 
this ice cream is 4.95 lbs. 

Step III Overrun by weight in this case is 


9 — 4.95 = 4.05 or eo 81.8% (overrun). 


Example II. Step I 1200 gallons of ice cream less the 60 gallons of 
strawberries would give 1140 gallons as the actual 
figure to be used in calculating the overrun due to 
the ice cream mix only. 

Step II 1140 minus 600 equals 540 gallons of overrun. 


40 x 100 


5 
Step III 600 = 90% overrun. 


W.H.M. 


24. Bacteria of the Colon-Aerogenes Group on Nut Meats. Morris 
OsTROLENK AND A. C. Hunter, Food and Drug Adm., U. 8. D. A., 
Washington, D. C. Food Research, 4: 5, 453. Sept.—Oct., 1939. 


Nut meats in the unbroken shell are free of the coliform bacteria. Various 
nut meats purchased on the retail market contained £. coli in from 4 to 45 
per cent of the samples. Various nut meats obtained from domestic shelling 
plants contained the organism in from 6 to 68 per cent of the samples and 
imported nut meats in from 14 to 62 per cent of the samples. Five hundred 
and forty-eight samples of nut meats representing 11 varieties were examined. 
When large numbers of Z. coli are present correspondingly large numbers 
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of Arobacter aerogenes and intermediates are found. Artificially contami- 
nated nut meats stored at room temperatures contained viable FZ. coli organ- 
isms for approximately 68 days. F.J.D. 


25. Preparation and Use of Low-Lactose Milk. P. H. Tracy anp W. J. 
CorsettT, Dept. of Dairy Husbandry, Univ. of Ill., Urbana, Il. 
Food Research 4: 5, 493. Sept.—Oct., 1939. 


This report is similar to that published by Corbett (Ice Cream Review 
22: 6: 34, Jan. 1939) and reviewed as Abstract 189, J. Dairy Se. 22: 4, A77, 
1939. F.J.D. 


26. Trends in Ice Cream Costs. Int. Ass’n of Ice Cream Mfrs., Washing- 
ton, D. C. Special Bull. No. 62. Oct., 1939. 


This bulletin contains an analysis of ice cream expenses, based on data 
for 1938. The data show that four expense classifications make up over 
three-fourths of the total expense: first, products, 39.05 per cent; second, 
labor, 22.79 per cent ; third, supplies, 9.41 per cent; and fourth, depreciation, 
6.85 per cent. Products cost for 1938 was at the lowest level in three years. 

The trend in costs is given for the period 1934 to 1938, inclusive. Over 
this period, the products cost increased yearly, until 1938 when a decrease 
occurred. Manufacturing, delivery, selling and total costs were high in 
1934 and 1935, lower in 1936 and 1937, and in 1938 increased somewhat 
toward the 1934-1935 level. The main reason for these changes in costs is 
the variation in the volume of ice cream produced. 

Another interesting fact is the phenomenal growth of specialties. In 
1925, 3,082,485 gallons of ice cream were sold as cups, specialties, ice cream 
on a stick, ete. In 1937 this had increased more than ten times, or to 
33,940,094 gallons. M.J.M. 


27. Report of Committee on Laboratory Methods. A. H. Rosertson, 
State Dept. of Health, Albany, N. Y. J. of Milk Techn., 2: 184— 
187. 1939. 


It was deemed unwise to adopt officially any of the Babcock modifications 
for testing ice cream for fat. There is, however, a need for a rapid sorting 
test, whereby all samples could be examined and those approaching, or below, 
the statutory standards could then be further examined by the official Roese- 
Gottlieb method. 

Three tests are listed for this purpose, as follows: 1. Pennsylvania, or 
Doan, 2. Fucoma, or Gerber, 3. Illinois, or Garrett-Overman. 

L.H.B. 


28. Report of Committee on Ice Cream Sanitation. F. W. Fasian, Mich. 
State College, East Lansing, Mich. J. of Milk Techn., 2: 193-196. 
1939. 
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It is the committee’s opinion that frosted malted milk, or any other similar 
frozen desert should be labeled imitation ice cream. 

Although different methods for controlling overrun in ice cream are in 
use in different states, a stipulation of the minimum weight per gallon in 
terms of food solids per gallon (1.6 Ibs. food solids per gal.) seems to be the 
method most generally adopted. 

The same sanitary requirements for paper containers in the milk industry 
should also apply for those used for ice cream. 

Twelve states now have maximum bacterial standards for ice cream rang- 
ing from 75,000 to 500,000 per gram or cubic centimeter. L.H.B. 


29. A Note on Ice Lump Formation in Ice Cream Frozen in Ccntinuous 
Freezers. Davin Levowirz, New Jersey Dairy Laboratories, New 
Brunswick, N. J. J. of Milk Techn., 2: 188-190. 1939. 


It was found that ice cream frozen in continuous freezers sometimes con- 
tains small lumps of ice. This was found to be true when machines were 
adjusted for low overruns. As overrun was lowered, the ice cream became 
more and more moist, and finally ice lumps appeared. 

In one plant the mix gave a perfectly dry surfaced ice cream down to 90 
per cent overrun. Below that it became increasingly moist down to 60 per 
cent where small ice lumps became noticeable, becoming increasingly large 
as overrun was reduced. When a portion of this ice cream was diverted 
through the fruit injector assembly the ice cream drawn from the fruit feeder 
at 90 per cent overrun showed small ice lumps, which became increasingly 
large as overrun was decreased. At 50 per cent overrun ice lumps were as 
large as puffed rice grains. 

The total solid content of the mix is a factor. Increasing the total solids 
content of a specific mix in any manner delayed the appearance of ice lumps. 

L.H.B. 


30. Multi-Stage Ammonia Compression Systems for Low Temperature 
Work. Raps V. Grayson, Quick Freezing, Houston, Texas., AND 
H. L. Fiscuer, Vilter Mfg. Co., Houston, Tex. Ice Cream Refrig., 
95: 2, 80. 


The authors point out the advantages of using multi-stage ammonia com- 
pression systems in an ice cream plant. The possibility of carbon deposits 
in the cylinder head is greatly reduced. Machines will last longer and upkeep 
is less. The two stage machine requires from 25 to 30 per cent less power 
than a single stage machine of the same capacity. Where extremely low 
temperatures are desired a three stage machine may have advantages. Where 
multi-stage machines are used inter-coolers should be installed. For quick 
freezing plants the refrigeration plant costs per unit capacity become less as 
the size of the plant increases. A three stage refrigerating installation for a 
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plant of 500 lbs. hourly freezing capacity is $34 per pound. A 1000 Jb. 
plant costs $24 per pound. A 1500 lb. plant costs $20 per pound. A 2000 
Ib. plant costs $19 per pound hourly capacity. L.C.T. 


MILK 


31. Comparative Fairness of Single Can and Weigh Vat Samples of 
Milk for Bacterial Counts as a Basis of Premium Payments to 
Grade A Dairymen. M. W. Yate anp Roperr 8. Breen, N. Y. 
State Agr. Exp. Sta., Geneva, N. Y. Techn. Bull. 673. July, 1936. 


In a comparative study of the fairness of single can and weigh vat 
samples for bacterial counts as a basis of premium payments to dairymen, 
1,100 samples were collected from 178 dairies at three grade A plants at 
Cortland and Homer, N. Y., in December, 1934. In a second study in April, 
1935, 197 samples were taken from 49 dairies at one of the above plants. 

Premiums will occasionally although rarely, be lost due to contamination 
of the vat sample with milk from a preceding dairy. If no cans of milk 
with a bacterial count exceeding 100,000 per ce. were received at grade A 
plants, contamination from residual milk would almost never result in 
premium losses. Whether or not a change in the system of sampling would 
affect total premium returns to grade A dairymen could not be determined 
from the studies, but the results indicated that the vat sample does not favor 
either the producer or the milk company. 

Since the weigh vat sample is much more representative than a single 
can sample and since no other practical method of taking composite samples 
of grade A dairies exists at present, vat sampling is a desirable procedure. 

Authors’ Abstract 


32. The Individuality of the Solids-Not-Fat of Milk. Fotke Jar. 
Zschr. f. Tierziicht. u. Ziichtungsbiol. 43: 3, 350-361. 1939. 


The data in Illinois Agricultural Experiment Station Bulletin No. 325 
when analyzed show that significant differences exist between different cows 
in the content of protein and also in the content of lactose in their milk, 
even after allowance is made for the correlation of those with fat percentage. 
There were also individual differences in the regression of these constituents 
on fat percentage. There was a slight negative correlation between the 
regression of protein on fat and the regression of lactose on fat. J.L.L. 


33. Annual Committee Reports. Association Bull. Intern. Assoc. Milk 
Dealers. 32nd year: No. 1, pp. 1-35. 1939. 


Activities of the 1938-1939 year are reported by the following committees, 
accident prevention, accounting advisory, laboratory methods, legislation, 
membership, milk definitions and standards, public relations, sales and ad- 
vertising section, simplified practice and transportation. E.F.G. 
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34. The Flavor of Milk. N. Y. State Agr. Exp. Sta., Geneva, N. Y. Cir- 
eular No. 167. August, 1936. 


The flavors of milk are discussed under the following headings ; ‘‘ Flavors 
of milk as secreted by cows,’’ and ‘‘ Flavors which may develop in milk.’’ A 
list of points to observe to insure fine-flavored milk are appended. T.S.S. 


35. Measuring the Bacteriological Quality of Milk. C. K. Jouns, Sci- 
ence Service, Dominion Dept. of Agriculture, Ottawa, Ontario, 
Canada. J. of Milk Techn., 2: 175-180. 1939. 


The value of the various tests for determining the bacterial content of 
milk are discussed. It is pointed out that no one test will give all the 
information desired. 

The plate count even when using a more suitable medium or lower in- 
cubation temperature will not indicate the true number of bacteria present 
in milk. 

The methylene blue reduction test and the resazurin test have the ad- 
vantage of rapidly detecting poor quality milks. They are both sensitive 
to the state of activity of the organisms present, but they do not indicate 
the source of the contamination. For this purpose the direct microscopic 
examination excels. L.H.B. 


36. Educational Methods in Relation to Milk Sanitation. H. S. Apams, 
Dept. of Health, Flint, Mich. J. of Milk Techn., 2: 162-167. 


1939. 
Some educational methods which have been found valuable and effective 
in milk control work are cited. L.H.B. 


37. Testing of Bottle-Washing Solutions. C. M. Moore, The Diversey 
Corporation, Chicago, Ill. J. of Milk Techn., 2: 227-235. 1939. 


Five methods are sometimes used for testing the strength of bottle 
washing solutions. They are hydrometer, total alkalinity, free caustic, pH, 
and conductivity tests. 

When measuring the relation of strength of solution to germicidal action, 
the test for free caustic has the greatest value. 

Tests for the germicidal efficiency of alkaline materials on different 
organisms at different temperatures are reported. L.H.B. 


38. A Method for Checking the Holding Time in Short Time High Tem- 
perature Pasteurizers. D. M. Roger, Laboratory Dept., The Bor- 
den Farm Products Co., Brooklyn, N. Y. J. of Milk Techn., 2: 
191-192. 1939. 


A simple and accurate method for checking the holding time of a short 
time high temperature pasteurizer is to inject a saturated sodium chloride 
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solution into a stream of water entering the holding chamber. At this point 
a pair of electrodes connected with a circuit joining dry cells and a microam- 
meter are located. Another pair of electrodes connected in a similar man- 
ner are also located at the outlet of the holding chamber. As the salt 
solution passes these electrodes, there is a sharp deflection of the ammeters. 
A stop watch is started when the first ammeter is deflected and stopped 
when the second ammeter is deflected ; thus the actual holding time is easily 
checked. The hookup is illustrated by a diagram. L.H.B. 


39. Pasteurized Cream Production Coordinated with Simultaneous Milk 
Processing. W. B. Paumer, Milk Inspection Association of the 
Oranges and Maplewood, N. J. J. of Milk Techn., 2: 212-214. 
1939. 


Cream separated from properly pasteurized milk which has been 
properly handled to prevent contamination is equally as good as that 
pasteurized subsequent to separation; and less equipment and expense are 
involved. 

A system is described whereby pasteurized milk may be by-passed to the 
separator when bottling pints and half-pints without necessitating a reduc- 
tion of the flow from the vat. 

A table giving bacterial counts of the cream and of the milk from which 
it was separated is presented. L.H.B. 


40. The Use of the Phosphatase Test by New York City. Joun L. Rice, 
Commissioner of Health, New York City. J. of Milk Techn., 2: 
181-183. 1939. 


The modified phosphatase test has proven to be of inestimable value in 
controlling the efficiency of pasteurization. 

This test was adopted as a routine procedure in the New York City 
Health Department in March, 1937, and more than 100,000 determinations 
have been made. 

When first used about 1.5 per cent of all samples showed evidence of 
gross irregularities in pasteurization. Within a few months, such irregular- 
ities were greatly reduced, and during the past year none have been 
found. 

During the first three months that the tests were routinely used 6.6 per 
cent of the samples showed slight irregularities in pasteurization. At 
present minor irregularities are found in only about 2 per cent of the 
samples, and most of these are found in cream samples. L.H.B. 


41. A Comparison of Plate Counts of Raw Milk on the Old Standard 
Nutrient Agar and on the New Tryptone-Glucose-Extract-Milk 
Agar. C. A. ABee anp S. R. Damon, Ala. State Dept. of Health, 
Montgomery, Ala. J. of Milk Techn., 2: 222-226. 1939. 
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Results obtained on 1,000 samples of raw milk, slightly over 50 per 
cent of which were of raw milk distributed at retail and the remainder of 
milk intended for pasteurizing, indicated that it was impvussible to approxi- 
mate the precentage of deviation in counts obtained on the two mediums. 

There was an increase in count on the new medium over the old in 70.4 
per cent of the cases ; 7.0 per cent remained unchanged, and in 22.6 per cent 
there was a decrease. 

The number of instances in which the higher count obtained on the new 
medium would have effected the grade of retail raw milk was only 7.4 per 
cent and of milk intended for pasteurization was only 2.6 per cent. About 
one-third of these retail samples and nearly two-thirds of these samples 
intended for pasteurization were very near the limit on the old medium. 

The limits used were those set by the U.S.P.H. ordinance of 50,000 for 
grade A raw milk and 200,000 for raw milk intended for pasteurization in 
the upper grade of pasteurized milk. 

Results do not indicate a need for changing plate count limits now in 
use. L.H.B. 


42. Application of Resazurin Test in Determining Quality of Raw Milk 
and Cream. M. A. Couns, L. M. Wuire, W. H. Turner, Jr. anp 
J. R. Rice, Quality Control Div., United Farmers Coop. Creamery 
Assn., Boston, Mass. and Morrisville, Vt. J. of Milk Techn., 2: 
236-244. 1939. 


Tests indicate that the resazurin test can be applied at different labora- 
tories with uniform results when methods are standardized. It was indi- 
eated that fairly uniform agreement could be obtained by several workers 
in reading the tests at an intermediate pink color (pronounced pink but not 
a vivid pink) and thus make the test more useful. 

Comparative tests were made on raw patrons’ milk, tank car shipments 
of milk and on vats of raw cream using the resazurin test to pink and to 
white, the methylene blue test, the direct microscopic count and the agar 
plate count. 

One ml. of 0.005 per cent resazurin solution was mixed with 10.0 ml. of 
milk or cream. 

The reduction time for resazurin to white and methylene blue to white 
were approximately equal. The reduction time for resazurin to pink was 
about two-thirds the reduction time of methylene blue on tank car ship- 
ments. On patrons’ milk it was approximately one-half the methylene 
blue reduction time. There was a high agreement between the resazurin 
test to pink and the methylene blue test in selecting both poor and good 
quality milks. A resazurin test to pink in three hours is equivalent to a 
5.5 hour methylene blue test. 

Patrons’ milk having a resazurin test to pink in three hours or more was 
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found to have a bacterial count of less than 400,000 per ml. Five to six 
hours indicate less than 100,000 per ml. L.H.B. 


43. Requirements of Farm Electric Milk Coolers. Joun E. NicHoLas, 
Penn. State College. Ice and Refrig., 95: 5, 324. 


This paper presents a discussion of the types and construction as well 
as performance of various farm electric milk coolers. The author sum- 
marizes the principal requirements of a farm electric milk cooler as fol- 
lows :— 

1. Cool the milk rapidly. 

2. Cool the milk uniformly. 

3. Provide water agitation for rapidity and uniformity of cooling. 

4. All operating features should be automatic. 


MISCELLANEOUS 


44. A Portable Calorimeter for Small Compressors. D. D. Wie. Ice 
Cream Trade J., 36: 8,12. 1939. 


A portable calorimeter for small compressors, which overcomes many of 
the disadvantages of other equipment used for this purpose, is described. 
The instruments are mounted on a frame which rests on casters for easy 
portability. The various instruments in the panel are: 

. Suction gage. 

. Discharge gage. 

Watthour meter for motor. 

Watthour meter for heater. 

. Pressure gage for secondary refrigerant. 
Pressure control for secondary refrigerant. 
. Sight glass for liquid feed line. 

. Control switches and plug receptacles. 

. Mercury column for suction pressure. 

. Thermocouple jack. 

11. Adjusting knob for expansion valve. W.H.M. 


45. Highway Transportation Re-makes America. National Highway 
Users Conference, National Press Bldg., Washington, D.C. Sept., 
1939. Also available from the Int. Ass’n of Ice Cream Mfrs., 1105 
Barr Bldg., Washington, D. C. 


This comprehensive review of the use of highways and the problems now 
existing in highway development should be of interest to those engaged in 
the transportation of dairy products. M.J.M. 


46. Accounting for Fixed Assets. O’NrEaL M. Jonnson, Int. Ass’n of Ice 
Cream Mfrs., Washington, D. C. Special Bull. No. 61. Sept., 
1939. 
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This is a treatise explaining why fixed asset accounting is necessary and 
how it may be accomplished. A supplement is included which deals with 
depreciation accounting for income tax purposes. M.J.M. 


47. Refrigerated Food Locker Plants. W.H. Morz, Jefferson Ice Com- 
pany, Chicago, Ill. Ice and Refrig., 95: 6, 446. 


It is estimated that there are about 2,800 locker plants in operation with 
50 new ones added monthly. There are 1,000,000 lockers in use with each 
locker having an annual storage usage of 500 pounds. The following facil- 
ities are advisable: Receiving room, chill room maintained at 32° to 36° F 
and 85 to 90 per cent relative humidity, holding or aging room maintained 
at 32° to 36° F and 80 to 85 per cent relative humidity, freezer room at 
—5° to— 15° F and locker room at 5° F. Under ordinary conditions products 
may be stored as follows: Fresh pork, 3 to 4 months; beef, 6 months; lamb, 
6 months; poultry, 6 months; vegetables, 3 to 4 months; fruits in syrup, 12 
months. Layouts of plants are included in the discussion. Data on cost 
of construction is included. Charts on operating costs are presented. 

L.C.T. 


48. The Cold Storage Locker Plant—Features of Design and Heat Load 
Analysis. A. G. VocEet, Rempe Co., Chicago, Ill. Ice and Refrig., 
95: 6, 444. 


Rooms are most satisfactory when 10 feet high. Lockers are usually 1 
high x 20” wide x 30” long and are arranged in tiers five lockers high with 
aisles 3 feet wide, and 2 or 3 inches space between lockers and walls for cir- 
culation. This is equivalent to approximately 8} square feet of floor area per 
tier of lockers. The required heat load is equivalent to about 187 B.T.U. per 
hour for each stand of lockers. To maintain the locker room at 10° F with 
suction gas at — 10° F there should be 103 lineal feet of 1}” standard wrought 
steel pipe. The freezing room area should equal at least 10 per cent of locker 
room area. The heat load is about 31 B.T.U. per locker. If one half of 
the piping is used as shelving the number of lineal feet may be reduced 20 
per cent. The area of the chill room should not be less than 25 per cent of 
the locker room. The heat load is equal to about 22 B.T.U. per locker. Unit 
coolers are best for this room and should be operated at air velocities which 
do not exceed 30 feet per minute. All heat loads noted are for machine 
operation of 16 hours out of 24. All rooms should be insulated with the 
equivalent of 8” of cork. L.C.T. 


‘ 


49. Some Indicating and Recording Instruments Indispensable in Re- 
frigeration. CHartes H. Herter. Ice and Refrig., 95: 5, 326. 


The author lists the types of instruments and their location and inter- 
pretation in connection with refrigeration systems. Pressure gauges should 
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be checked yearly for accuracy. If the amount of water used and the 
temperature rise in the condensing water is known the refrigerating 
capacity can be estimated by assuming that 250 B.T.U. per minute are 
absorbed per ton capacity. The temperature of liquefaction should be 
within 5° F of that of the water leaving the condenser. The temperature 
of the gas entering the compressor as well as its discharge temperature 
should be determined. All rooms should be provided with thermometers. 
Several types of humidity measuring instruments are described. Where 
installations are large enough recording equipment is recommended. 


L.C.T. 


50. The Rise of Cold Storage Lockers and Locker Plants. P. Epwiy 
Tuomas. Ice and Refrig., 95: 4, 289. 


The author presents a brief outline of the development of the locker 
system and surveys the possibilities and probable future expansion. A 
very able discussion of the advantages of the cold storage locker system is 
included. <A general plan of a locker plant is given. A table of cost of 
operation for a 320 locker plant is included and is placed at $6,077.80 per 
year when operated independently of any other business. This includes, 
of course, all servicing and processing charges; so that the actual locker 
rental need not exceed $10.00 or $12.00 per year. L.C.T. 


51. Stack Effect—The Missing Variable of Bunker and Coil Design. 
Hau Weir McPuerson. Ice and Refrig., 95: 2, 95. 


Data comparing stack coils and bunkers for use in refrigeration and air 
conditioning is given. The author likewise includes considerable informa- 
tion from a technical standpoint concerning the theory of heat exchange. 

L.C.T. 


52. Absorption Refrigeration. J.C. Bertscu. Ice and Refrig., 95: 4, 223. 


The author traces briefly the patent history of absorption refrigeration 
system and presents diagrams of several of the leading makes, together with 
a description of their operation. L.C.T. 


53. Automatic Controls—Results Obtained from Their Modern Applica- 
tion. W. E. Zieser, York Ice Machinery Corp., York, Pa. Ice 
and Refrig., 94: 3, 114. 


Various controls are classified and described. Three systems are men- 
tioned, namely, direct acting, air operated, and electrically operated. A 
number of application diagrams are included showing the location of auto- 
matie devices. L.C.T. 
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JALCO sBascock TESTERS 
HAND and ELECTRIC COMBINATION 


Especiatty designed for experimental, herd 
testing work and cream stations where the current 
is unreliable. It is light in weight, easy to trans- 
port and can be changed instantly from hand to 
electric operation. It is made from heavy cast 
aluminum throughout and uses the regular JALCO 
induction type motor. 


TESTERS *25-°° AND UP 
WRITE FOR CATALOG 


JALCO MOTOR COMPANY 


UNION CITY, INDIANA 


4 to 36 bottle 


TESTERS 


TWO STAGE 


HOMOGENIZER 


The GAULIN HOMOGENIZER has the approval of leading health officials of the 
United States and is acceptable under Standard Ordinance provision of the U. S. 
Government. It can be completely disassembled, cleaned, sterilized, and reas- 
sembled ready for operation within 30 minutes by a competent operator. 

No dead end passages—all inside surfaces highly finished. Write for bulletin 30-B. 
No obligations. A new bulletin on Homogenized Milk is now available for distri- 
bution. The Two-Stage Valve is standard equipment. 


The Manton-Gaulin Manufacturing Co. 
Incorporated 
7 Charlton Street U.S. A. EVERETT, MASS. 


THE COMPOUNDING OF 
FINE VANILLA FLAVORING 


IS AN 
ART 


The leadership of Mixe- 
van for quality is the 
result of over 30 years 
specialized experience. 
Its uniform character 


MICHAEL'S MIXEVAN: 
AMERICA'S FLAVORITE 


is achieved through ex- 

pert knowledge, indi- MADE FROM | BOURBON ANO 

vidual selection of MEXICAN VANILLA BEAN, : 
beans, extra develop- a! 
ment of the bouquet, VANILLIN AND SUGAR 

and special grinding A OELIGHTTUL MELLOW 


technique . . . It is the 
ultimate in fine flavor- 
ing for dairy products. 
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DAVID MICHAEL & CO. 
VANILLA PRC RODUCTS 


RONT AND MASTER STS. 
PHILADELPHIA. 


Your advertisement is being read in every State and in 25 


25 Foreign Countries 
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FLAV-0- LAC | COLON BACILLI IN 
FLAKES | MILK AND WATER 


THE CULTURE _| BBL-Desoxycholate Lactose Broth 
BBL-Desoxycholate Lactose Agar 
avor and Aroma 
Producing Qualities. BBL-Desoxycholate Agar 


ne 
Bent as These media offer the most uniformly re- 
ato ae The Standard with liable and economical means for the enu- 
Foremost Operators, meration of colon bacilli. The advantage 
Agricultural Schools of these media over most others lies in the 
& Colleges. || use of Sodium Desoxycholate as sole bac- 
e teriostatic agent. Sodium Desoxycholate 
FLAV-0-LAC FLAKES produce a quart pase and iy 
of the finest starter on a ‘single propaga- hibiting effect on the growth of Gram posi- 
tion. Single bottles $2.00. tive bacteria as compared to Gram nega- 
Special FLAV-0-LAC FLAKES “40” pro- tive bacteria. It thus has none of the 
duce 40 quarts of starter on single propa- disadvantages generally found in other 
gation. Single bottles $3.00. bacteriostatic agents such as bile, bile salt 

+. mixtures, or dyes. 


Our cultures are safely shipped to all parts Whenever possible only pure chemicals 


of the world on a guaranteed, money-back are used in BBL media as bacteriostatic 
basis. Send for free informative booklet on | 


the cultures in prod- agents. 
ucts. t covers 25 year research. P P 
Literature and prices sent on request 


IRY LABORAT 
TEE BAN BALTIMORE BIOLOGICAL LABORATORY 
432 N. Calvert St. Baltimore, Md. 


New York Daltimere Washington 
See our Catalog in Dairy Industries Catalog 


‘ DIET 


The National Dairy Council is the educational and sales promotional organi- 
zation of the dairy industry. The Council operates nationally through its cen- 
tral office in Chicago and locally through ivs more than thirty unit Councils in all 
parts of the United States. 


The National Dairy Council program reaches every meml.. vs the family 
through the chief opinion-forming groups in all professional and educational 
fields. Such key groups as physicians, centists, teachers, nurses, nutritionists, 
writers and public health workers are kept informed constantly of the dietary 
importance of all dairy products. 


111 North Canal Street, Chicago, Ill. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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WYANDOTTE AIMS AT 


ie over a third of a century, Wyandotte has been manufacturing superior 
cleaning and germicidal agents for dairies. And from the very beginning 
our aim has been to provide you with the most efficient cleaning materials 
for every cleaning dollar you spend. 


Because of our constant research in the laboratory and in the field— 
Wyandotte quality is higher than ever before. The result is that today the 
cost of using Wyandotte is lower. 


There is a full line of Wyandotte cleaning products—designed especially 
for quick, safe and economical dairy equipment cleaning. . . . And along 
with Wyandotte products goes Wyandotte service—-trained dairy cleaning 
specialists, ready to put their time and experience at your disposal without 
charge. . . . Why not write us today? We will have the Wyandotte Service 
Representative in your district call on you at once. Together you can work 
out a cleaning schedule that will save you time. money and labor in 1940. 
Address The J. B. Ford Sales Company, Wyandotte, Michigan. 


THE J-B- FORD SALES CO: 


WYANDOTTE G 


SERVICE REPRESENTATIVES IN BB CITIES 


Your advertisement is being read in every State and in 25 Foreign Countries 
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CULTURE MEDIA FOR EXAMINATION 
OF CERTIFIED MILK 


Bacto-Proteose Tryptone Agar 


is recommended for the total bacterial plate count of 
Certified Milk. The formula of this medium corre- 
sponds to that specified in “Methods and Standards of 
Certified Milk” 1939. The combination of the two 
peptones, Proteose-Peptone and Bacto-Tryptone, is ex- 
cellently suited to the nutritive requirements of the 
bacteria encountered in milk. 


After incubation for 48 hours at 37°C. colonies on 
medium prepared from Bacto-Proteose Tryptone Agar 
are large and are representative of the bacterial flora of 
the sample. 


Bacto-Violet Red Bile Agar 


is an excellent medium for direct plate counts of coli- 
form bacteria in Certified Milk. Upon plates of this 
medium coliform bacteria produce red colonies which 
are generally surrounded by a reddish zone of precipi- 
tated bile. Counts are made after incubation for 18 
hours. Organisms other than those of the coliform 
group are largely inhibited during this period. 


Specify “DIFCO” 
THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media 


Dirco LABORATORIES 


INCORPORATED 
DETROIT, MICHIGAN 


Your advertisement is being read in every State and in 25 Foreign Countries 
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